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1General introduction
'XULQJWKHSDVWGHFDGHVWKHVXUYLYDORISDHGLDWULFDGROHVFHQWDQG\RXQJDGXOWFDQFHU
SDWLHQWVKDVLPSURYHGFRQVLGHUDEO\)RUWKLVUHDVRQLVVXHVUHODWLQJWRWKHTXDOLW\RI
OLIHDIWHUFDQFHUKDYHJDLQHGLQFUHDVHGDWWHQWLRQLQRQFRORJLFDOFDUH2QHRIWKHPRVW
SLYRWDOLVVXHVUHODWHGWRWKHTXDOLW\RIOLIHRIFDQFHUVXUYLYRUVFRQFHUQVWKHLUIHUWLOLW\DV
YDULRXVIRUPVRIRQFRORJLFDOWKHUDS\SRVHDVHULRXVWKUHDWWRWKHUHSURGXFWLYHFDSDFLW\ 
3UHVHUYLQJWKHSRVVLELOLW\WRKDYHELRORJLFDOFKLOGUHQLVYHU\LPSRUWDQWIRUPDQ\JLUOVDQG
\RXQJZRPHQD΍HFWHGE\ FDQFHU ΖQ WKLV WKHVLV VHYHUDO DVSHFWV FRQFHUQLQJ IHUWLOLW\
SUHVHUYDWLRQIRUIHPDOHFDQFHUSDWLHQWVDUHFRQVLGHUHG
Figure I.7KHPRVWFRPPRQO\GLDJQRVHGFDQFHUVLQIHPDOHVDJHG\HDUVLQWKH
1HWKHUODQGV
Average percentages of new cases for 2009-2011 based on data from the Dutch Cancer Registry. 
Source: www.cijfersoverkanker.nl 





2WKHU
8ULQDU\WUDFW
/\PSKRPD
%RQH6RIWWLVVXH
&HQWUDO1HUYRXV6\VWHP
/HXNDHPLD
/HXNDHPLD
(QGRFULQHJODQGV
0HODQRPD
%RQH6RIWWLVVXH
/\PSKRPD
/\PSKRPD
*DVWURLQWHVWLQDOWUDFW
&HUYL[
0HODQRPD
Breast
2WKHU
2WKHU
$JH
n 
$JH
n 
$JH
n 
12 | &KDSWHU
1 Cancer in girls and young women
ΖQWKH1HWKHUODQGVWRJLUOVDQGZRPHQRIUHSURGXFWLYHDJH\HDUVDUH
GLDJQRVHGZLWKFDQFHUHDFK\HDU2IWKHVHSDWLHQWVWRDUHJLUOVXQGHUWKHDJH
RIZKHUHDVWRDUHZRPHQDJHGWR\HDUV$ZLGHUDQJHRIRQFRORJLFDO
GLVHDVHVKDVEHHQVKRZQWRRFFXULQJLUOVDQG\RXQJZRPHQZLWKLQFLGHQFHVYDU\LQJ
ZLWKDJH)LJXUHΖ 
Cancer therapy and fertility problems
The ovarian function
&KHPRWKHUDS\RUUDGLRWKHUDS\PD\UHVXOWLQDSUHPDWXUHGHSOHWLRQRIRYDULDQIROOLFOHV
DQGRRF\WHVWKHUHE\GHFUHDVLQJWKHFKDQFHRIDVSRQWDQHRXVSUHJQDQF\$ORZRYDULDQ
IROOLFOH UHVHUYHZLOOHYHQWXDOO\EHFRPHFOLQLFDOO\DSSDUHQWDVDQ LPSDLUHGUHSURGXFWLYH
FDSDFLW\FOLPDFWHULFV\PSWRPVDQGRUDPHQRUUKRHDDEVHQWPHQVWUXDOSHULRGVIRUDW
OHDVWPRQWKV:KHQFHVVDWLRQRIPHQVWUXDOSHULRGVRFFXUVEHIRUHWKHDJHRI\HDUV
WKLVLVFDOOHGȊSUHPDWXUHRYDULDQLQVXɝFLHQF\ȋ32Ζ 
The uterine function
ΖQDGGLWLRQWRWKHH΍HFWVRIFDQFHUWKHUDS\RQWKHRYDULHVRQFRORJLFDOWUHDWPHQWPD\
DOVRD΍HFWWKHXWHULQHIXQFWLRQ$IWHUUDGLRWKHUDS\KLVWRSDWKRORJLFDOFKDQJHVVXFK
DVXWHULQHYDVFXODUGDPDJHDQGXWHULQHFRQWUDFWLRQZLWKȴEURVLVDQGORVVRIGLVWHQVLELOLW\
KDYHEHHQGHVFULEHG)HPDOHSDWLHQWVZKRUHFHLYHGDQDOORJHQHLFKDHPDWRSRLHWLF
VWHPFHOOWUDQVSODQWDWLRQ+6&7ZLWKWRWDOERG\LUUDGLDWLRQDVSUHWUDQVSODQWFRQGLWLRQLQJ
DSSHDUHGWRKDYHDKLJKHUULVNRISUHWHUPGHOLYHU\ ORZELUWKZHLJKWEDELHV and 
SRVVLEO\ DOVR RI PLVFDUULDJH WKDQ KHDOWK\ ZRPHQ Higher risks of intrauterine 
JURZWK UHVWULFWLRQ DQG SUHPDWXUH ELUWKZHUH QRW REVHUYHG LQ SDWLHQWV ZKR UHFHLYHG
+6&7FRQGLWLRQLQJZLWKFKHPRWKHUDS\RQO\
Benign diseases and fertility problems
+6&7FKHPRWKHUDS\DQGRYDULDQVXUJHU\DUHDOVRXVHGLQWKHWUHDWPHQWRIVRPHbenign 
FRQGLWLRQV)RUVHYHUHDXWRLPPXQHGLVHDVHVLQFOXGLQJDSODVWLFDQDHPLDDQGV\VWHPLF
OXSXV HU\WKHPDWRVXV 6/( +6&7 LV D WUHDWPHQW RSWLRQ ΖQ DGGLWLRQ H[WHQVLYH
VXUJHU\UHTXLUHGIRUEHQLJQRYDULDQWXPRXUVRUF\VWVFRXOGLPSDLUWKHUHSURGXFWLYH
FDSDFLW\ $SDUW IURP WUHDWPHQWUHODWHG IHUWLOLW\ SUREOHPV 32Ζ FRXOG DOVR UHVXOW IURP
EHQLJQ JHQHWLF RU DXWRLPPXQH GLVHDVHV WKHPVHOYHV LQFOXGLQJ JDODFWRVDHPLD or a 
IUDJLOH;SUHPXWDWLRQ
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1Estimating the risk of infertility
ΖQDVWXG\FRPSDULQJIHPDOHFDQFHUVXUYLYRUVZLWKWKHLUVLEOLQJVFDQFHUVXUYLYRUVKDGD
VLJQLȴFDQWO\KLJKHUULVNUHODWLYHULVNRIRILQIHUWLOLW\PRUHWKDQRQH\HDURIDWWHPSWV
DWFRQFHSWLRQZLWKRXWVXFFHVVDIWHUDGMXVWPHQWIRUVRFLRGHPRJUDSKLFDQGEHKDYLRXUDO
ULVN IDFWRUV IRU IHUWLOLW\ SUREOHPV 5HODWLYH WR WKHLU VLEOLQJV \RXQJHU SDWLHQWV KDG D
KLJKHUUHODWLYHULVNRILQIHUWLOLW\WKDQROGHUZRPHQZLWKUHODWLYHULVNVRILQIHUWLOLW\RI
LQSDUWLFLSDQWVDJHGȱ\HDUVDQGLQSDUWLFLSDQWVDJHG\HDUV7KHH[DFW
ULVNRIDQLQGLYLGXDOSDWLHQWWRGHYHORS32ΖDIWHUJRQDGRWR[LFWUHDWPHQWGHSHQGVRQWKH
FDQFHUWUHDWPHQWUHJLPHQDQGWKHRYDULDQUHVHUYHDWWKHVWDUWRIWUHDWPHQW
Ovarian reserve
$VRYDULDQUHVHUYHUHODWHVWRDJHUHODWLYHO\ROGHUZRPHQZLWKDQDOUHDG\GHFUHDVHG
QXPEHURISULPRUGLDOIROOLFOHVKDYHDKLJKHUULVNRIGHYHORSLQJ32ΖDVDUHVXOWRIRQFRORJLFDO
WKHUDS\ZKHQFRPSDUHGWR\RXQJZRPHQΖQDGGLWLRQLWKDVEHHQVKRZQWKDWDORZ
SUHWUHDWPHQWOHYHORIDQWL0¾OOHULDQKRUPRQH$0+ȂDJUDQXORVDFHOOGHULYHGJURZWK
IDFWRUUHȵHFWLQJWKHRYDULDQUHVHUYHȂLVSUHGLFWLYHIRUDKLJKHUULVNRIDPHQRUUKRHDDW
\HDUVDIWHUFDQFHU WUHDWPHQW+RZHYHU$0+ OHYHOVGRQRWRQO\FRUUHODWHZLWK WKH
QXPEHURIQRQJURZLQJIROOLFOHVEXWDOVRZLWKRWKHUIDFWRUVLQFOXGLQJWKHSUHVHQFHRI
RQFRORJLFDOGLVHDVHDQGDFDQFHUSDWLHQWȇVJHQHUDOKHDOWKVWDWXV/RQJWHUPIROORZXS
VWXGLHVDUHUHTXLUHG WRDVVHVV WKHH[DFWYDOXHRISUHWUHDWPHQWVHUXP$0+ OHYHOV LQ
HVWLPDWLQJWKHULVNWRGHYHORSLQJ32ΖDIWHURQFRORJLFDOWUHDWPHQW
Treatment characteristics
7\SHVRI WUHDWPHQWDVVRFLDWHGZLWKDKLJK ULVNRI32ΖDUHSHOYLF LUUDGLDWLRQDON\ODWLQJ
FKHPRWKHUDSHXWLFDJHQWVDQG+6&7FRPELQHGZLWKWRWDOERG\LUUDGLDWLRQRUDON\ODWLQJ
DJHQWV3ODWLQXPDJHQWVDQGWD[DQHVKDYHDOVREHHQDVVRFLDWHGZLWKDQHYLGHQW
ORVV RI SULPRUGLDO IROOLFOHV $V FDQFHU SDWLHQWV XVXDOO\ XQGHUJR FRPELQDWLRQV RI
FKHPRWKHUDSHXWLFVRUFRPELQDWLRQVRIUDGLRWKHUDS\DQGFKHPRWKHUDS\VHYHUDOVWXGLHV
KDYHIRFXVVHGRQWKHH΍HFWVRIUHJXODUO\XVHGFRPELQHGUHJLPHQVLQSDWLHQWVRIFHUWDLQ
DJHV )RU LQVWDQFH D WUHDWPHQW FRPELQLQJ GR[RUXELFLQ EOHRP\FLQ YLQEODVWLQH DQG
GHFDUED]LQH $%9'WKDW LVXVHGIRU+RGJNLQȇV O\PSKRPDUHVXOWVRQO\ LQD ORZULVNRI
32Ζ7KH UHVXOWVRI VWXGLHVRQ WKH ULVNRI32ΖZLWKFRPELQHGUHJLPHQVKDYHEHHQ
WUDQVODWHGWRDQRQOLQHULVNFDOFXODWRU 
Fertility preservation
7RDGHTXDWHO\ DGGUHVV WKH UHSURGXFWLYH FRQFHUQVRI \RXQJ IHPDOH FDQFHU SDWLHQWV
VSHFLDOLVHGFDUHRQERWKWKHSV\FKRORJLFDODQGELRORJLFDODVSHFWVRIWKHȴHOGRIIHUWLOLW\
SUHVHUYDWLRQKDVEHHQHVWDEOLVKHG)HUWLOLW\SUHVHUYDWLRQLQFOXGHVDOOWHFKQLTXHVDLPHG
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1 DWKHOSLQJSDWLHQWVWRUHWDLQWKHLUDELOLW\WRKDYHFKLOGUHQ6HYHUDOVXUJLFDODQGODERUDWRU\
WHFKQLTXHVȂDOOZLWKWKHLURZQSURVDQGFRQVȂDUHFXUUHQWO\EHLQJXVHGLQFOLQLFDOSUDFWLFH
7KHVHWHFKQLTXHVLQFOXGHWKHWUDQVSRVLWLRQRIWKHRYDULHVRXWVLGHWKHUDGLDWLRQȴHOGWKH
FU\RSUHVHUYDWLRQRIHPEU\RV WKH YLWULȴFDWLRQRIRRF\WHV DQG WKHFU\RSUHVHUYDWLRQRI
RYDULDQWLVVXH2EYLRXVO\IHUWLOLW\SUHVHUYDWLRQWHFKQLTXHVVKRXOGLGHDOO\EHSHUIRUPHG
EHIRUHWKHVWDUWRIJRQDGRWR[LFWUHDWPHQW
Ovarian transposition
/DSDURVFRSLFWUDQVSRVLWLRQRIWKHRYDULHVRXWVLGHWKHȴHOGRI LUUDGLDWLRQPD\EHXVHG
WR SUHYHQW GDPDJH WR WKH RYDULHV DV D UHVXOW RI UDGLRWKHUDS\ WR WKH SHOYLF UHJLRQ
7KHPDLQ LQGLFDWLRQV IRU WKLV WHFKQLTXHDUH FHUYLFDO DQG UHFWDO FDQFHUV LQ DGXOWV DQG
UKDEGRP\RVDUFRPDV RU SHOYLF ERQH VDUFRPDV LQ FKLOGUHQ $IWHU PRELOLVDWLRQ WKH
RYDULHVFDQEHȴ[DWHGDWYDULRXVORFDWLRQVXVLQJUHVRUEDEOHRUQRQUHVRUEDEOHVXWXUH
PDWHULDO &RPPRQ ORFDWLRQV IRU WKH WUDQVSRVLWLRQ LQFOXGH WKH SDUDFROLF JXWWHUV WKH
UHWURXWHULQHSRVLWLRQRUDODWHUDOSRVLWLRQQHDUWKHLQJXLQDOULQJGHSHQGLQJRQWXPRXU
ORFDWLRQ7KHH΍HFWLYHQHVVRIDVHFRQGVXUJLFDOSURFHGXUHWRUHWXUQWKHJRQDGVWRWKHLU
RULJLQDOSRVLWLRQUHPDLQVFRQWURYHUVLDO$SDUWIURPRYDULDQF\VWVEHLQJDVVRFLDWHGZLWK
WUDQVSRVLWLRQ WKHSRVVLELOLW\RIPDOLJQDQWFHOOVEHLQJSUHVHQW LQ WKHWUDQVSRVHGRYDU\
VKRXOGEHNHSWLQPLQG8VLQJRYDULDQWUDQVSRVLWLRQLQDGXOWVWKHRYDULDQIXQFWLRQLV
SUHVHUYHGLQWRRIWKHFDVHV 
(PEU\RFU\RSUHVHUYDWLRQDQGYLWULȴFDWLRQRIRRF\WHV
6LQFHWKHXSGDWHGJXLGHOLQHRIWKH$PHULFDQ6RFLHW\RI&OLQLFDO2QFRORJ\LQ not 
RQO\WKHFU\RSUHVHUYDWLRQRIHPEU\RVEXWDOVRWKHYLWULȴFDWLRQRIRRF\WHVLVFRQVLGHUHG
WREHDQHVWDEOLVKHGIHUWLOLW\SUHVHUYDWLRQRSWLRQ%RWKWHFKQLTXHVUHTXLUHWKHFROOHFWLRQ
RI PDWXUH RRF\WHV DIWHU RYDULDQ KRUPRQDO VWLPXODWLRQ +RUPRQDO VWLPXODWLRQ WDNHV
DSSUR[LPDWHO\ WZR ZHHNV DQG FDQ EH VWDUWHG DW YDULRXVPRPHQWV RI WKHPHQVWUXDO
F\FOH RU RYHUODSZLWK WKHXVHRI RUDO FRQWUDFHSWLYHV $IWHU WKH DVSLUDWLRQRIPDWXUH
RRF\WHVXQGHUWUDQVYDJLQDOXOWUDVRXQGFRQWUROXQIHUWLOLVHGRRF\WHVDUHHLWKHUUDSLGO\
IUR]HQYLWULȴHGRUIHUWLOLVHGWRFUHDWHHPEU\RVWKDWFDQEHFU\RSUHVHUYHG$VWKHPDWXUH
RRF\WHLVDODUJHFHOOZLWKDQLQWULQVLFDOO\XQVWDEOHFKURPDWLQDUUDQJHPHQWWKHRRF\WHLV
PXFKPRUHYXOQHUDEOHWRFU\RGDPDJHWKDQDQHPEU\RWKDWFRQVLVWVRIVPDOOEODVWRPHUHV
DQGGLVSOD\VDPRUHVWDEOHFKURPRVRPHDUUDQJHPHQW+RZHYHUIRUSDWLHQWVZLWKRXW
FDQFHUVXUYLYDOUDWHVRIYLWULȴHGRRF\WHVDIWHUZDUPLQJRIȂKDYHEHHQUHSRUWHG
DFFRPSDQLHGZLWKIHUWLOLVDWLRQDQGLPSODQWDWLRQUDWHVVLPLODUWRWKRVHRIIUHVKRRF\WHV 
/LYHELUWKUDWHVUHSRUWHGIRUYLWULȴFDWLRQRIRRF\WHVLQDVXEIHUWLOHSRSXODWLRQZHUH
SHUYLWULȴHGRRF\WHDQGPRUHWKDQOLYHELUWKVKDYHEHHQUHSRUWHG)RUVORZ
IUR]HQHPEU\RV WUDQVIHUUHGDWDFOHDYDJHVWDJHSRVWWKDZVXUYLYDO UDWHVRI 
DQGLPSODQWDWLRQUDWHVRIȂKDYHEHHQGHPRQVWUDWHG7KHUHDUHRQO\OLPLWHG
SXEOLVKHGGDWDRQSUHJQDQF\UDWHVDIWHUHPEU\RFU\RSUHVHUYDWLRQRURRF\WHYLWULȴFDWLRQ
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1FDUULHGRXWDVDQHPHUJHQF\SURFHGXUHLQRQFRORJLFDOSDWLHQWV&RQWUDGLFWRU\ȴQGLQJV
KDYHEHHQSXEOLVKHGZLWKUHVSHFWWRWKHLPSDFWRIRQFRORJLFDOGLVHDVHRQWKHRYDULDQ
UHVSRQVHWRKRUPRQDOWUHDWPHQWZLWKVRPHUHSRUWLQJDVLPLODUDQGRWKHUVDUHGXFHG
UHVSRQVHLQRQFRORJLFDOSDWLHQWVFRPSDUHGWRKHDOWK\ZRPHQ 
7KH VWRUDJH RI HPEU\RV RU RRF\WHV FDQQRW EH R΍HUHG WR DOO RQFRORJLFDO SDWLHQWV
DQG FRPHV ZLWK YDULRXV LVVXHV RI FRQFHUQ $V RRF\WH YLWULȴFDWLRQ DQG HPEU\R
FU\RSUHVHUYDWLRQUHTXLUHKRUPRQDOVWLPXODWLRQWKHVHWZRWHFKQLTXHVDUHQRWVXLWDEOH
IRU SUHSXEHUWDO SDWLHQWV RU ZRPHQ ZKR QHHG LPPHGLDWH RQFRORJLFDO WUHDWPHQW
$OWKRXJKWKHYLWULȴFDWLRQRIRRF\WHVPD\EHFRQVLGHUHGLQ\RXQJSRVWSXEHUWDOSDWLHQWV
ORZ GRVHV RI JRQDGRWURSKLQV PXVW EH DGPLQLVWHUHG WR UHGXFH WKH ULVN RI RYDULDQ
K\SHUVWLPXODWLRQ V\QGURPH 2+66 )XUWKHUPRUH WUDQVYDJLQDO RRF\WH UHWULHYDO PD\
EH GLɝFXOW LQ VH[XDOO\ LPPDWXUH WHHQDJHUV )RU WKH FU\RSUHVHUYDWLRQ RI HPEU\RV
HLWKHUDVWDEOHUHODWLRQVKLSZLWKDPDOHSDUWQHULVUHTXLUHGRUWKHXVHRIGRQRUVSHUP
3HUPLVVLRQRIERWKSDUWLHVLVUHTXLUHGIRUWKHXVHDQGVWRUDJHRIWKHUHVXOWLQJHPEU\RV
ZKLOHZLWKGUDZDORIFRQVHQWZLOOUHVXOWLQWKHGHVWUXFWLRQRIWKHHPEU\RV:LWKDPHDQ
QXPEHURIPHWDSKDVHΖΖRRF\WHVUHWULHYHGSHUF\FOHWKHYLWULȴFDWLRQRIRRF\WHVDQG
WKHFU\RSUHVHUYDWLRQRIHPEU\RVGRQRWJXDUDQWHHDSUHJQDQF\DIWHUFDQFHUVXUYLYDO
'XH WR WKH QHHG IRU JRQDGRWR[LF WKHUDS\PRVW SDWLHQWV GR QRW KDYH WKH FKDQFH WR
UHFHLYHDQDGGLWLRQDOF\FOHRIRYDULDQVWLPXODWLRQWR\LHOGDKLJKHUQXPEHURIHPEU\RVRU
RRF\WHV2YDULDQVWLPXODWLRQSURWRFROVXVLQJDURPDWDVHLQKLELWRUVDUHDSSOLHGWRLQGXFH
IROOLFOHGHYHORSPHQWZKLOHPLQLPL]LQJRHVWURJHQSURGXFWLRQLQSDWLHQWVZLWKKRUPRQH
GHSHQGHQW FDQFHU VXFK DV RHVWURJHQ UHFHSWRU SRVLWLYH EUHDVW FDQFHU +RZHYHU LW
LV FXUUHQWO\XQNQRZQZKHWKHURUQRW WKHVHSURWRFROV UHVXOW LQD ORZHUEUHDVW FDQFHU
UHFXUUHQFHUDWHRQWKHORQJWHUP
Ovarian tissue cryopreservation and autotransplantation
7KH FU\RSUHVHUYDWLRQ DQG DXWRWUDQVSODQWDWLRQRI RYDULDQ WLVVXH LV VWLOO FRQVLGHUHG DQ
H[SHULPHQWDO WHFKQLTXH WR SUHVHUYH IHUWLOLW\ :LWK WKLV WHFKQLTXH RYDULDQ WLVVXH
LV FU\RSUHVHUYHG SUHIHUHQWLDOO\ EHIRUH WKH VWDUW RI JRQDGRWR[LF WUHDWPHQW 7KH
FU\RSUHVHUYHGWLVVXHFDQEHUHWUDQVSODQWHGZKHQDSDWLHQWLVFXUHGIURPKHUGLVHDVH
DQGZLVKHVWRFRQFHLYHEXWH[SHULHQFHV32ΖGXHWRKHUWUHDWPHQW$IWHUODSDURVFRSLF
UHPRYDORISDUWRIRQHRYDU\WKHWLVVXHLVWUDQVSRUWHGWRWKHODERUDWRU\RIDVSHFLDOLVHG
FHQWUH 1H[W WKH RYDULDQ PHGXOOD LV VHSDUDWHG IURP WKH PLOOLPHWUH WKLQ FRUWH[ DQG
VPDOOFRUWH[IUDJPHQWVDUHSUHSDUHG&RUWH[IUDJPHQWVFRQWDLQLQJPRVWRIWKHRYDULDQ
IROOLFOHVDUHFU\RSUHVHUYHGLQWKHSUHVHQFHRIDFU\RSURWHFWDQWWRSUHYHQWWKHIRUPDWLRQ
RILFHFU\VWDOVWKDWPD\GDPDJHWKHWLVVXH$WWKHWLPHWKHFRUWH[IUDJPHQWVDUHQHHGHG
IRU DXWRWUDQVSODQWDWLRQ SDUW RI WKH WLVVXH LV WKDZHG'XULQJ WKH WKDZLQJRI RYDULDQ
WLVVXH WKH FU\RSURWHFWDQW Ȃ WR[LF IRU WKH RYDULDQ WLVVXH DW DPELHQW WHPSHUDWXUH Ȃ LV
ZDVKHGRXW6XEVHTXHQWO\WKHFRUWH[IUDJPHQWVDUHDXWRWUDQVSODQWHGDWWKHRSHUDWLRQ
WKHDWUHHLWKHU WR WKHFRQWUDODWHUDORYDU\ RUWKRWRSLFRU WRDKHWHURWRSLFVLWH LH WKH
IRUHDUPRUDEGRPLQDOZDOOΖQWKHȴUVWVXFFHVVIXORUWKRWRSLFDXWRWUDQVSODQWDWLRQ
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1 OHDGLQJWRDUHVXPSWLRQRIPHQVHVZDVUHSRUWHG7KLVZDVIROORZHGE\WKHȴUVW OLYH
ELUWKLQ$WSUHVHQWOLYHELUWKVKDYHEHHQUHSRUWHGDIWHUDXWRWUDQVSODQWDWLRQ
RI FU\RSUHVHUYHGWKDZHG RYDULDQ FRUWH[ IUDJPHQWV 7KHVH OLYH ELUWKV UHVXOWHG IURP
VSRQWDQHRXVFRQFHSWLRQVDVZHOODVLQYLWURIHUWLOLVDWLRQΖ9)RUΖQWUDF\WRVSODVPLF6SHUP
ΖQMHFWLRQΖ&6Ζ 
7KH WHFKQLTXH RI RYDULDQ WLVVXH FU\RSUHVHUYDWLRQ DQG DXWRWUDQVSODQWDWLRQ FRPHV
ZLWKERWKDGYDQWDJHVDQGFKDOOHQJHV$QLPSRUWDQWDGYDQWDJHRIWKHFU\RSUHVHUYDWLRQ
RI RYDULDQ WLVVXH LV WKH SRVVLELOLW\ WR VWRUH D ODUJH QXPEHU RI SULPRUGLDO IROOLFOHV
0RUHRYHU WKH WHFKQLTXH UHTXLUHV QR KRUPRQDO RYDULDQ VWLPXODWLRQ DQG FDQ WKXV
EH UDSLGO\ XVHG LQ ERWK SUHSXEHUWDO DV ZHOO DV SRVWSXEHUWDO SDWLHQWV $IWHU WKH
DXWRWUDQVSODQWDWLRQ RI RYDULDQ WLVVXH WKH RYDULDQ JUDIW UHVWRUHV WKH SUHPHQRSDXVDO
KRUPRQDO VWDWXV HOLPLQDWLQJ WKH QHHG IRU KRUPRQH UHSODFHPHQW WKHUDS\ GXULQJ WKH
JUDIWȇV OLIHVSDQ 7KH FU\RSUHVHUYDWLRQ DQG DXWRWUDQVSODQWDWLRQ RI RYDULDQ WLVVXH KDYH
UHFHQWO\DOVREHHQGHVFULEHGDVDWHFKQLTXHWRLQGXFHSXEHUW\DIWHUJRQDGRWR[LFWKHUDS\
GXULQJFKLOGKRRGIRUDEHQLJQGLVHDVH'HVSLWHWKHDGYDQWDJHVRIFU\RSUHVHUYDWLRQ
RIRYDULDQ WLVVXH WKHUH LV FRQFHUQDERXW WKHHɝFDF\$V WKHUH LVQR LQWHUQDWLRQDO
UHJLVWHURIDOODXWRWUDQVSODQWDWLRQSURFHGXUHVWKDWKDYHEHHQSHUIRUPHGWKHVXFFHVV
UDWH RI FU\RSUHVHUYDWLRQ DQG DXWRWUDQVSODQWDWLRQ LV VWLOO ODUJHO\ XQNQRZQ 0RUHRYHU
VXFFHVVUDWHVPD\GL΍HUIURPRQHFOLQLFWRDQRWKHUDVDYDULHW\RIODERUDWRU\SURWRFROV
DUHEHLQJXVHG2YDULDQ WLVVXHPD\VXVWDLQGDPDJHGXULQJ WKHYDULRXVVWHSVRI WKH
FU\RSUHVHUYDWLRQDQGWKDZLQJSURFHGXUHVRUPRUHLPSRUWDQWO\IURPZDUPLVFKDHPLD
DIWHUDXWRWUDQVSODQWDWLRQ$VLWPD\WDNHXSWRZHHNVEHIRUHWKHJUDIWLVUHYDVFXODULVHG
WKH JUDIWȇV IROOLFXODU SRRO LV VHULRXVO\ D΍HFWHG GXH WR ODFN RI VXɝFLHQW R[\JHQ DQG
QXWULHQWV WKHUHE\ UHGXFLQJ WKH OLIH VSDQRI WKHJUDIW DQG UHSURGXFWLYH FKDQFHVDIWHU
DXWRWUDQVSODQWDWLRQ$PDWWHURIJUHDWFRQFHUQLVWKHSRWHQWLDOSUHVHQFHRIPHWDVWDWLF
FDQFHUFHOOVLQWKHRYDU\DWWKHWLPHRIWLVVXHFU\RSUHVHUYDWLRQ7KLVFU\RSUHVHUYHGWLVVXH
ZLOOQRWEHH[SRVHGWRRQFRORJLFDOWKHUDS\DQGFDQFHUFHOOVSUHVHQWLQWKHJUDIWPD\OHDG
WRDUHQHZHGRQFRORJLFDOGLVHDVHDIWHUDXWRWUDQVSODQWDWLRQ
Counselling and decision-making in female fertility 
preservation
:KHQFRQIURQWHGZLWKDQHHGIRUJRQDGRWR[LFWUHDWPHQWSDUHQWVRIJLUOVDQG\RXQJ
ZRPHQZLOO KDYH WRPDNH D GHFLVLRQ UHJDUGLQJ IHUWLOLW\ SUHVHUYDWLRQ 7KLV GHFLVLRQ LV
LUUHYHUVLEOH DQG KDV WR EHPDGH LQ D VKRUW DQG EXUGHQVRPH SHULRG RI OLIH 3DWLHQWV
LQGLFDWHG D ZLVK WR EH LQIRUPHG DERXW IHUWLOLW\UHODWHG LVVXHV UHODWHG WR FDQFHU DQG
FRXQVHOOLQJ RQ IHUWLOLW\SUHVHUYDWLRQ 1HYHUWKHOHVV RQO\  RI WKH RQFRORJLFDO
SDWLHQWV UHFDOO FRXQVHOOLQJ DERXW WKH LPSDFW RI FDQFHU WKHUDS\ RQ WKHLU IHUWLOLW\ ΖQ
WKH8QLWHG6WDWHVRI$PHULFDȴQDQFLDOUHDVRQVWRUHIUDLQIURPIHUWLOLW\SUHVHUYDWLRQRU
HYHQWKHFRQVXOWDWLRQRIDVSHFLDOLVWIRUFRXQVHOOLQJKDYHEHHQLGHQWLȴHG7KHFRVWV
RI IHUWLOLW\ SUHVHUYDWLRQ DOVR SOD\HG D NH\ UROH LQ SDWLHQWVȇ GLɝFXOWLHV GXULQJ GHFLVLRQ
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1PDNLQJ UHJDUGLQJ IHUWLOLW\SUHVHUYDWLRQ+RZHYHU OLWWOH LV NQRZQDERXW WKH FXUUHQW
UHIHUUDOSUDFWLFHVDQGSDWLHQWVȇH[SHULHQFHVZLWKGHFLVLRQPDNLQJZLWKUHVSHFWWRIHUWLOLW\
SUHVHUYDWLRQLQFRXQWULHVZKHUHIHUWLOLW\SUHVHUYDWLRQLVUHLPEXUVHG
Table I.2YHUYLHZRIFOLQLFDOO\XVHGIHUWLOLW\SUHVHUYDWLRQWHFKQLTXHVIRUIHPDOH
patients
Aims to preserve 
the ovarian 
function from the 
H΍HFWVRI
Requires Applicable for Established or 
experimental
Ovarian 
transposition
5DGLRWKHUDS\ $ELOLW\WRXQGHUJR
VXUJHU\
Pre- and post-
SXEHUWDOSDWLHQWV
(VWDEOLVKHG
Cryopreservation 
of embryos
5DGLRWKHUDS\DQG
FKHPRWKHUDS\
7LPHIRUKRUPRQDO
VWLPXODWLRQ
0DOHSDUWQHURU
VHPHQGRQRU
3RVWSXEHUWDO
patients
(VWDEOLVKHG
Oocyte 
YLWULȴFDWLRQ
5DGLRWKHUDS\DQG
FKHPRWKHUDS\
7LPHIRUKRUPRQDO
VWLPXODWLRQ
3RVWSXEHUWDO
patients
(VWDEOLVKHG
Cryopreservation 
of ovarian tissue
5DGLRWKHUDS\DQG
FKHPRWKHUDS\
$ELOLW\WRXQGHUJR
VXUJHU\
Pre- and post-
SXEHUWDOSDWLHQWV
([SHULPHQWDO
The aim of this thesis: Improving the quality of fertility 
preservation care
7KHDLPRIWKLVWKHVLVLVWRLPSURYHWKHTXDOLW\RIIHUWLOLW\SUHVHUYDWLRQFDUHIRUIHPDOH
SDWLHQWV7KH ΖQVWLWXWHRI0HGLFLQHDUJXHVWKDWKLJKTXDOLW\KHDOWKFDUHVKRXOGDFKLHYH
PDMRUJDLQVLQVL[DUHDV+HDOWKFDUHVKRXOGEH
» SafeDYRLGLQJLQMXULHVWRSDWLHQWVIURPWKHFDUHWKDWLVLQWHQGHGWRKHOSWKHP
» (΍HFWLYHSURYLGLQJVHUYLFHVEDVHGRQVFLHQWLȴFNQRZOHGJH WRDOOZKRFRXOGEHQHȴW
DQGUHIUDLQLQJIURPSURYLGLQJVHUYLFHVWRWKRVHQRWOLNHO\WREHQHȴW
» 3DWLHQWFHQWHUHG SURYLGLQJ FDUH WKDW LV UHVSHFWIXO RI DQG UHVSRQVLYH WR LQGLYLGXDO
SDWLHQW SUHIHUHQFHV QHHGV DQG YDOXHV DQG HQVXULQJ WKDW SDWLHQW YDOXHV JXLGH DOO
FOLQLFDOGHFLVLRQV
» 7LPHO\UHGXFLQJZDLWVDQGVRPHWLPHVKDUPIXOGHOD\VIRUERWKWKRVHZKRUHFHLYHDQG
WKRVHZKRJLYHFDUH
» (ɝFLHQWDYRLGLQJZDVWHLQFOXGLQJZDVWHRIHTXLSPHQWVXSSOLHVLGHDVDQGHQHUJ\
» (TXLWDEOHSURYLGLQJFDUHWKDWGRHVQRWYDU\LQTXDOLW\EHFDXVHRISHUVRQDOFKDUDFWHULVWLFV
VXFKDVJHQGHUHWKQLFLW\JHRJUDSKLFORFDWLRQDQGVRFLRHFRQRPLFVWDWXV
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1 Outline
ΖQWKLVWKHVLVZKLFKLVGLYLGHGLQWKUHHSDUWVZHDGGUHVVYDULRXVTXHVWLRQVFRQFHUQLQJ
WKHTXDOLW\RIIHUWLOLW\SUHVHUYDWLRQFDUHIRUIHPDOHSDWLHQWV3DUWFRYHUVWKHVDIHW\RI
FU\RSUHVHUYDWLRQDQGDXWRWUDQVSODQWDWLRQRIRYDULDQWLVVXH3DUWRIWKLVWKHVLV]RRPV
LQRQWKHHɝFDF\DQGHɝFLHQF\RIYDULRXVWHFKQLTXHVIRURYDULDQWLVVXHFU\RSUHVHUYDWLRQ
DQGWKDZLQJΖQSDUWWKHSDWLHQWFHQWHUHGQHVVWLPHOLQHVVDQGHTXLWDELOLW\RIIHPDOH
IHUWLOLW\SUHVHUYDWLRQFDUHDUHHYDOXDWHG7KHPDLQTXHVWLRQVOHDGLQJWRWKLVWKHVLVZHUH
Part 1: Safety
» :K\LVWKHUHFRQFHUQDERXWWKHVDIHW\RIRYDULDQWLVVXHDXWRWUDQVSODQWDWLRQLQFDQFHU
VXUYLYRUV"&KDSWHU
» +RZVKRXOGZHDVVHVV WKH ULVNRIRQFRORJLFDO UHODSVHGXH WR WKH UHLQWURGXFWLRQRI
WXPRXUFHOOVYLDDQRYDULDQWLVVXHWUDQVSODQW"&KDSWHU
» :KDW LV WKH ULVN RI UHLQWURGXFLQJ PDOLJQDQW GLVHDVH YLD RYDULDQ WLVVXH DXWRWUDQV
SODQWDWLRQLQVXUYLYRUVRIYDULRXVPDOLJQDQWGLVHDVHV"&KDSWHU
» ΖV LW SRVVLEOH WRPLPLF WKH JURZWK RI PHWDVWDWLF FDQFHU FHOOV LQ RYDULDQ WLVVXH WR
GHYHORSWHFKQLTXHVIRUWXPRXUFHOOSXUJLQJSURWRFROVWKDWZRXOGEHXVHIXOWRDSSO\LQ
FOLQLFDOSUDFWLFH"&KDSWHU
3DUW(ɝFDF\DQGHɝFLHQF\
» :KDWLVWKHHɝFDF\RIRYDULDQWLVVXHFU\RSUHVHUYDWLRQDQGWKDZLQJXVLQJWKHSURWRFROV
IURPDPDMRU(XURSHDQFHQWUH"&KDSWHU
» :KDWLVWKHGL΍HUHQFHLQWKHHɝFDF\DQGHɝFLHQF\RIWZRYHU\GL΍HUHQWSURWRFROVIRU
FU\RSUHVHUYDWLRQDQGWKDZLQJRQWKHYLDELOLW\RIRYDULDQFRUWH[WLVVXH"&KDSWHU
Part 3: Patient-centeredness, timeliness, and equitability
» $UH WKHUHDQ\ FKDQJHV LQ WKHQXPEHUVDQGFKDUDFWHULVWLFVRI'XWFK IHPDOH FDQFHU
SDWLHQWVUHFHLYLQJIHUWLOLW\SUHVHUYDWLRQFRQVXOWDWLRQGXULQJWLPH"&KDSWHU
» :KDWDUHWKHFXUUHQWUHIHUUDOUDWHVRIJLUOVDQG\RXQJZRPHQZLWKFDQFHUIRUIHUWLOLW\
SUHVHUYDWLRQ FRQVXOWDWLRQ LQ D VHWWLQJ ZLWK UHLPEXUVHPHQW RI IHUWLOLW\ SUHVHUYDWLRQ
VHUYLFHV"&KDSWHU
» :KLFKGHWHUPLQDQWVLQȵXHQFHWKHUHIHUUDORIZRPHQIRUIHUWLOLW\SUHVHUYDWLRQ"&KDSWHU

» +RZ GR 'XWFK IHPDOH SDWLHQWV H[SHULHQFH FRQVXOWDWLRQ DQG GHFLVLRQPDNLQJ ZLWK
UHVSHFWWRIHUWLOLW\SUHVHUYDWLRQ"&KDSWHU
» $UH SDWLHQWVȇ H[SHULHQFHV ZLWK IHUWLOLW\ SUHVHUYDWLRQ FRQVXOWDWLRQ DVVRFLDWHG ZLWK
GHFLVLRQDOFRQȵLFWGXULQJGHFLVLRQPDNLQJ"&KDSWHU
» 'RHVGHFLVLRQDOFRQȵLFWGXULQJGHFLVLRQPDNLQJZLWKUHVSHFWWRIHUWLOLW\SUHVHUYDWLRQ
UHODWHWRGHFLVLRQUHJUHW"&KDSWHU
*HQHUDOLQWURGXFWLRQ | 19
1References
 $EHQ..YDQ*DDO&YDQ*LOV1$YDQGHU*UDDI:7DQG=LHOKXLV*$&DQFHULQDGROHVFHQWV
DQG\RXQJDGXOWV\HDUVDSRSXODWLRQEDVHGVWXG\LQWKH1HWKHUODQGV$FWD
2QFRO
 &KLOGKRRGFDQFHUVXUYLYDOVWDWLVWLFV&DQFHU5HVHDUFK8.KWWSZZZFDQFHUUHVHDUFKXNRUJ
FDQFHULQIRFDQFHUVWDWVFKLOGKRRGFDQFHUVXUYLYDO
 %UHDVW FDQFHU VXUYLYDO &DQFHU 5HVHDUFK 8. KWWSZZZFDQFHUUHVHDUFKXNRUJFDQFHULQIR
FDQFHUVWDWVW\SHVEUHDVWVXUYLYDO
 %RUJPDQQ6WDXGW$5HQGWRU΍55HLQPXWK6+RKPDQQ&.HLO76FKXVWHU)5+ROWHU:(KOHUW
.HWDO )HUWLOLW\DIWHUDOORJHQHLFKDHPDWRSRLHWLF VWHPFHOO WUDQVSODQWDWLRQ LQ FKLOGKRRGDQG
DGROHVFHQFH%RQH0DUURZ7UDQVSODQW
 /RER5$3RWHQWLDORSWLRQVIRUSUHVHUYDWLRQRIIHUWLOLW\LQZRPHQ1(QJO-0HG

 0RUJDQ6$QGHUVRQ5$*RXUOH\&:DOODFH:+DQG6SHDUV1+RZGRFKHPRWKHUDSHXWLF
DJHQWVGDPDJHWKHRYDU\"+XP5HSURG8SGDWH
 7VFKXGLQ 6 DQG %LW]HU - 3V\FKRORJLFDO DVSHFWV RI IHUWLOLW\ SUHVHUYDWLRQ LQPHQ DQGZRPHQ
D΍HFWHGE\FDQFHUDQGRWKHUOLIHWKUHDWHQLQJGLVHDVHV+XP5HSURG8SGDWH

 =HEUDFN%-0LOOV-DQG:HLW]PDQ76+HDOWKDQGVXSSRUWLYHFDUHQHHGVRI\RXQJDGXOWFDQFHU
SDWLHQWVDQGVXUYLYRUV-&DQFHU6XUYLY
 &UDZVKDZ0$DQG6ORSHU3Ȇ6ZLPPLQJDJDLQVWWKHWLGHȇWKHLQȵXHQFHRIIHUWLOLW\PDWWHUVRQ
WKH WUDQVLWLRQ WRDGXOWKRRGRUVXUYLYRUVKLS IROORZLQJDGROHVFHQWFDQFHU(XU -&DQFHU&DUH

 'XWFK &DQFHU 5HJLVWU\ KWWSZZZFLMIHUVRYHUNDQNHUQOVHOHFWLHVLQFLGHQWLHBNDQNHUBWRWDDO
LPJGHHIE
 &KLOGKRRGFDQFHULQFLGHQFHVWDWLVWLFV&DQFHU5HVHDUFK8.KWWSZZZFDQFHUUHVHDUFKXNRUJ
FDQFHULQIRFDQFHUVWDWVFKLOGKRRGFDQFHULQFLGHQFH
 &ULWFKOH\+2DQG:DOODFH:+ΖPSDFWRIFDQFHUWUHDWPHQWRQXWHULQHIXQFWLRQ-1DWO&DQFHU
ΖQVW0RQRJU
 6DORRMD16]\GOR506RFLH*5LR%&KDWWHUMHH5/MXQJPDQ39DQ/LQW073RZOHV5HWDO
3UHJQDQF\RXWFRPHVDIWHUSHULSKHUDOEORRGRUERQHPDUURZWUDQVSODQWDWLRQDUHWURVSHFWLYH
VXUYH\/DQFHW
 6DQGHUV-(+DZOH\-/HY\:*RROH\7%XFNQHU&''HHJ+-'RQH\.6WRUE5HWDO3UHJQDQFLHV
IROORZLQJ KLJKGRVH F\FORSKRVSKDPLGH ZLWK RU ZLWKRXW KLJKGRVH EXVXOIDQ RU WRWDOERG\
LUUDGLDWLRQDQGERQHPDUURZWUDQVSODQWDWLRQ%ORRG
 8UEDQR07DQG7DLW'0&DQWKHLUUDGLDWHGXWHUXVVXVWDLQDSUHJQDQF\"$OLWHUDWXUHUHYLHZ
&OLQ2QFRO5&ROO5DGLRO
 %DWK/(:DOODFH:+DQG&ULWFKOH\+2/DWHH΍HFWVRIWKHWUHDWPHQWRIFKLOGKRRGFDQFHURQWKH
IHPDOHUHSURGXFWLYHV\VWHPDQGWKHSRWHQWLDOIRUIHUWLOLW\SUHVHUYDWLRQ%-2*

 &KLDUHOOL$00DUUHWW/'DQG'DUOLQJWRQ*(DUO\PHQRSDXVHDQG LQIHUWLOLW\ LQ IHPDOHVDIWHU
WUHDWPHQWIRUFKLOGKRRGFDQFHUGLDJQRVHGLQLQ2QWDULR&DQDGD$P-(SLGHPLRO

 'DOOH-++HPDWRSRLHWLFVWHPFHOOWUDQVSODQWDWLRQLQ6&'&5%LRO
 )DUJH ' /DERSLQ 0 7\QGDOO $ )DVVDV $ 0DQFDUGL */ 9DQ /DDU - 2X\DQJ - .R]DN 7 HW
DO $XWRORJRXV KHPDWRSRLHWLF VWHP FHOO WUDQVSODQWDWLRQ IRU DXWRLPPXQH GLVHDVHV DQ
REVHUYDWLRQDOVWXG\RQ\HDUVȇH[SHULHQFHIURPWKH(XURSHDQ*URXSIRU%ORRGDQG0DUURZ
7UDQVSODQWDWLRQ:RUNLQJ3DUW\RQ$XWRLPPXQH'LVHDVHV+DHPDWRORJLFD
 3HLQHPDQQ)*URXYHQ8.URJHU13LWWOHU0=VFKRUOLFK%DQG/DQJH68QUHODWHGGRQRUVWHP
20 | &KDSWHU
1 FHOOWUDQVSODQWDWLRQLQDFTXLUHGVHYHUHDSODVWLFDQHPLDDV\VWHPDWLFUHYLHZ+DHPDWRORJLFD

 6FKHLQEHUJ3DQG<RXQJ16+RZΖWUHDWDFTXLUHGDSODVWLFDQHPLD%ORRG

 6QRZGHQ -$6DFFDUGL5$OOH]0$UGL]]RQH6$UQROG5&HUYHUD5'HQWRQ&+DZNH\&HW
DO+DHPDWRSRLHWLF6&7LQVHYHUHDXWRLPPXQHGLVHDVHVXSGDWHGJXLGHOLQHVRIWKH(XURSHDQ
*URXSIRU%ORRGDQG0DUURZ7UDQVSODQWDWLRQ%RQH0DUURZ7UDQVSODQW
 $EGHO+DG\HO6$EGHO+DG\+HPLGD5*DPDO$DQG(O6KDPH\0)HUWLOLW\VSDULQJVXUJHU\
IRURYDULDQWXPRUVLQFKLOGUHQDQG\RXQJDGXOWV$UFK*\QHFRO2EVWHW
 0LFKHORWWL%6HJXUD%-6DXΖ3HUH]%HUWROH]63ULQFH-0DQG.DQH7'6XUJLFDOPDQDJHPHQW
RIRYDULDQGLVHDVHLQLQIDQWVFKLOGUHQDQGDGROHVFHQWVD\HDUUHYLHZ-/DSDURHQGRVF$GY
6XUJ7HFK$
 YDQ(UYHQ%*XEEHOV&6YDQ*ROGH5-'XQVHOPDQ*$'HUKDDJ-*GH:HUW**HUDHGWV-3
%RVFK$0HWDO)HUWLOLW\SUHVHUYDWLRQLQIHPDOHFODVVLFJDODFWRVHPLDSDWLHQWV2USKDQHW-5DUH
'LV
 6SDWK0$)HXWK7%6PLWV$3<QWHPD+*%UDDW''7KRPDV&0YDQ.HVVHO$*6KHUPDQ
6/ DQG $OOHQ (* 3UHGLFWRUV DQG ULVNPRGHO GHYHORSPHQW IRUPHQRSDXVDO DJH LQ IUDJLOH ;
SUHPXWDWLRQFDUULHUV*HQHW0HG
 %DUWRQ6(1DMLWD-6*LQVEXUJ(6/HLVHQULQJ:06WRYDOO0:HDWKHUV5(6NODU&$5RELVRQ//
DQG'LOOHU/ΖQIHUWLOLW\LQIHUWLOLW\WUHDWPHQWDQGDFKLHYHPHQWRISUHJQDQF\LQIHPDOHVXUYLYRUV
RIFKLOGKRRGFDQFHUDUHSRUWIURPWKH&KLOGKRRG&DQFHU6XUYLYRU6WXG\FRKRUW/DQFHW2QFRO

 :DOODFH:+DQG.HOVH\7:+XPDQRYDULDQUHVHUYHIURPFRQFHSWLRQWRWKHPHQRSDXVH3/R6
2QHH
 0HLURZ'%LHGHUPDQ+$QGHUVRQ5$DQG:DOODFH:+7R[LFLW\RIFKHPRWKHUDS\DQGUDGLDWLRQ
RQIHPDOHUHSURGXFWLRQ&OLQ2EVWHW*\QHFRO
 $QGHUVRQ5$5RVHQGDKO0.HOVH\7:DQG&DPHURQ'$3UHWUHDWPHQWDQWL0XOOHULDQKRUPRQH
SUHGLFWVIRUORVVRIRYDULDQIXQFWLRQDIWHUFKHPRWKHUDS\IRUHDUO\EUHDVWFDQFHU(XU-&DQFHU

 YDQ'RUS:YDQGHQ+HXYHO(LEULQN00GH9ULHV$&3OXLMP609LVVHU-$3LHWHUV5DQG/DYHQ
-6'HFUHDVHGVHUXPDQWL0XOOHULDQKRUPRQHOHYHOVLQJLUOVZLWKQHZO\GLDJQRVHGFDQFHU+XP
5HSURG
 'HZDLOO\'$QGHUVHQ&<%DOHQ$%URHNPDQV)'LODYHU1)DQFKLQ5*ULHVLQJHU*.HOVH\7:
HW DO 7KHSK\VLRORJ\ DQG FOLQLFDO XWLOLW\ RI DQWL0XOOHULDQKRUPRQH LQZRPHQ+XP5HSURG
8SGDWH
 :DOODFH:+ 7KRPVRQ $% DQG .HOVH\ 7: 7KH UDGLRVHQVLWLYLW\ RI WKH KXPDQ RRF\WH +XP
5HSURG
 :DOODFH:+$QGHUVRQ5$DQGΖUYLQH'6)HUWLOLW\SUHVHUYDWLRQIRU\RXQJSDWLHQWVZLWKFDQFHU
ZKRLVDWULVNDQGZKDWFDQEHR΍HUHG"/DQFHW2QFRO
 )HUWLOH+RSHKWWSZZZIHUWLOHKRSHRUJWRROEDUULVNFDOFXODWRUFIP
 ΖUWDQ 6 2UEDFK ' +HOIUH 6 DQG 6DUQDFNL 6 2YDULDQ WUDQVSRVLWLRQ LQ SUHSXEHVFHQW DQG
DGROHVFHQWJLUOVZLWKFDQFHU/DQFHW2QFROH
 =KDR&:DQJ-/:DQJ6-=KDR/-DQG:HL/+$QDO\VLVRIWKHULVNIDFWRUVIRUWKHUHFXUUHQFHRI
FHUYLFDOFDQFHUIROORZLQJRYDULDQWUDQVSRVLWLRQ(XU-*\QDHFRO2QFRO
 /RUHQ$:0DQJX3%%HFN /1%UHQQDQ/0DJGDOLQVNL $- 3DUWULGJH$+4XLQQ*:DOODFH
:+HWDO)HUWLOLW\SUHVHUYDWLRQIRUSDWLHQWVZLWKFDQFHU$PHULFDQ6RFLHW\RI&OLQLFDO2QFRORJ\
FOLQLFDOSUDFWLFHJXLGHOLQHXSGDWH-&OLQ2QFRO
 $QGHUVRQ5$DQG:DOODFH:+)HUWLOLW\SUHVHUYDWLRQLQJLUOVDQG\RXQJZRPHQ&OLQ(QGRFULQRO
2[I
 (GJDU'+DQG*RRN'$$FULWLFDODSSUDLVDORIFU\RSUHVHUYDWLRQVORZFRROLQJYHUVXVYLWULȴFDWLRQ
RIKXPDQRRF\WHVDQGHPEU\RV+XP5HSURG8SGDWH
 5LHQ]L/&RER$3D΍RQL$6FDUGXHOOL&&DSDOER$9DMWD*5HPRKL -5DJQL*DQG8EDOGL
*HQHUDOLQWURGXFWLRQ | 21
1)0 &RQVLVWHQW DQG SUHGLFWDEOH GHOLYHU\ UDWHV DIWHU RRF\WH YLWULȴFDWLRQ DQ REVHUYDWLRQDO
ORQJLWXGLQDOFRKRUWPXOWLFHQWULFVWXG\+XP5HSURG
 &KLDQ5&+XDQJ-<7DQ6//XFHQD(6DD$5RMDV$5XYDOFDED&DVWHOORQ/$*DUFLD$PDGRU
0ΖDQG0RQWR\D6DUPLHQWR-(2EVWHWULFDQGSHULQDWDORXWFRPHLQLQIDQWVFRQFHLYHGIURP
YLWULȴHGRRF\WHV5HSURG%LRPHG2QOLQH
 &RER$GHORV6DQWRV0-&DVWHOOR'*DPL]3&DPSRV3DQG5HPRKL-2XWFRPHVRIYLWULȴHG
HDUO\FOHDYDJHVWDJHDQGEODVWRF\VWVWDJHHPEU\RVLQDFU\RSUHVHUYDWLRQSURJUDPHYDOXDWLRQ
RIZDUPLQJF\FOHV)HUWLO6WHULOH
 1R\HV13RUFX(DQG%RULQL$2YHURRF\WHFU\RSUHVHUYDWLRQEDELHVERUQZLWKQRDSSDUHQW
LQFUHDVHLQFRQJHQLWDODQRPDOLHV5HSURG%LRPHG2QOLQH
 6DODPD0:LQNOHU .0XUDFK.) 6HHEHU% =LHKU 6& DQG:LOGW / )HPDOH IHUWLOLW\ ORVV DQG
SUHVHUYDWLRQWKUHDWVDQGRSSRUWXQLWLHV$QQ2QFRO
 *DUFLD9HODVFR -$ 'RPLQJR - &RER $ 0DUWLQH] 0 &DUPRQD / DQG 3HOOLFHU $ )LYH \HDUVȇ
H[SHULHQFH XVLQJ RRF\WH YLWULȴFDWLRQ WR SUHVHUYH IHUWLOLW\ IRU PHGLFDO DQG QRQPHGLFDO
LQGLFDWLRQV)HUWLO6WHULO
 )ULHGOHU6.RF2*LGRQL<5D]LHO$DQG5RQ(O52YDULDQUHVSRQVHWRVWLPXODWLRQIRUIHUWLOLW\
SUHVHUYDWLRQLQZRPHQZLWKPDOLJQDQWGLVHDVHDV\VWHPDWLFUHYLHZDQGPHWDDQDO\VLV)HUWLO
6WHULO
 -DGRXO3'ROPDQV00DQG'RQQH]-)HUWLOLW\SUHVHUYDWLRQLQJLUOVGXULQJFKLOGKRRGLVLWIHDVLEOH
HɝFLHQWDQGVDIHDQGWRZKRPVKRXOGLWEHSURSRVHG"+XP5HSURG8SGDWH

 $]LP $$ &RVWDQWLQL)HUUDQGR 0 DQG 2NWD\ . 6DIHW\ RI IHUWLOLW\ SUHVHUYDWLRQ E\ RYDULDQ
VWLPXODWLRQZLWK OHWUR]ROH DQG JRQDGRWURSLQV LQSDWLHQWVZLWKEUHDVW FDQFHU D SURVSHFWLYH
FRQWUROOHGVWXG\-&OLQ2QFRO
 2NWD\.%X\XN(/LEHUWHOOD1$NDU0DQG5RVHQZDNV=)HUWLOLW\SUHVHUYDWLRQLQEUHDVWFDQFHU
SDWLHQWV D SURVSHFWLYH FRQWUROOHG FRPSDULVRQ RI RYDULDQ VWLPXODWLRQ ZLWK WDPR[LIHQ DQG
OHWUR]ROHIRUHPEU\RFU\RSUHVHUYDWLRQ-&OLQ2QFRO
 'RQQH] -0DUWLQH]0DGULG% -DGRXO39DQ/DQJHQGRQFNW$'HP\OOH'DQG'ROPDQV00
2YDULDQ WLVVXH FU\RSUHVHUYDWLRQ DQG WUDQVSODQWDWLRQ D UHYLHZ +XP 5HSURG 8SGDWH

 5DGIRUG-$/LHEHUPDQ%$%ULVRQ'56PLWK$5&ULWFKORZ-'5XVVHOO6$:DWVRQ$-&OD\WRQ
-$ HW DO2UWKRWRSLF UHLPSODQWDWLRQRI FU\RSUHVHUYHGRYDULDQ FRUWLFDO VWULSV DIWHUKLJKGRVH
FKHPRWKHUDS\IRU+RGJNLQȇVO\PSKRPD/DQFHW
 'RQQH]-'ROPDQV00'HP\OOH'-DGRXO33LUDUG&6TXLɞHW-0DUWLQH]0DGULG%DQGYDQ
/DQJHQGRQFNW$/LYHELUWKDIWHURUWKRWRSLF WUDQVSODQWDWLRQRI FU\RSUHVHUYHGRYDULDQ WLVVXH
/DQFHW
 $QGHUVHQ &< (6+5( FDPSXV Ȋ)HUWLOLW\ SUHVHUYDWLRQ IURP WHFKQLTXH WR LPSOHPHQWDWLRQ LQ
FOLQLFDOSUDFWLFHȋ0DUFK
 'RQQH] -'ROPDQV003HOOLFHU$'LD]*DUFLD&6DQFKH]6HUUDQR06FKPLGW.7(UQVW(
/X\FN[9DQG$QGHUVHQ&<5HVWRUDWLRQRIRYDULDQDFWLYLW\DQGSUHJQDQF\DIWHUWUDQVSODQWDWLRQ
RI FU\RSUHVHUYHG RYDULDQ WLVVXH D UHYLHZ RI  FDVHV RI UHLPSODQWDWLRQ )HUWLO 6WHULO

 'HPHHVWHUH Ζ 6LPRQ 3 (PLOLDQL 6 'HOEDHUH $ DQG (QJOHUW < 2UWKRWRSLF DQG KHWHURWRSLF
RYDULDQWLVVXHWUDQVSODQWDWLRQ+XP5HSURG8SGDWH
 (UQVW(.MDHUVJDDUG0%LUNHEDHN1+&ODXVHQ1DQG$QGHUVHQ&<&DVHUHSRUWVWLPXODWLRQRI
SXEHUW\LQDJLUOZLWKFKHPRDQGUDGLDWLRQWKHUDS\LQGXFHGRYDULDQIDLOXUHE\WUDQVSODQWDWLRQ
RIDVPDOOSDUWRIKHUIUR]HQWKDZHGRYDULDQWLVVXH(XU-&DQFHU
 3RLURW&$ELUDFKHG)3UDGHV0&RXVVLHX&%HUQDXGLQ)DQG3LYHU3ΖQGXFWLRQRISXEHUW\E\
DXWRJUDIWRIFU\RSUHVHUYHGRYDULDQWLVVXH/DQFHW
 %HGDLZ\ 0$ (O1DVKDU 6$ (O 6DPDQ $0 (YHUV -/ 6DQGDGL 6 'HVDL 1 DQG )DOFRQH 7
5HSURGXFWLYH RXWFRPH DIWHU WUDQVSODQWDWLRQ RI RYDULDQ WLVVXH D V\VWHPDWLF UHYLHZ +XP
5HSURG
22 | &KDSWHU
1  'ROPDQV 00 -DGRXO 3 *LOOLDX[ 6 $PRULP &$ /X\FN[ 9 6TXLɞHW - 'RQQH] - DQG 9DQ
/DQJHQGRQFNW$$UHYLHZRI\HDUVRIRYDULDQWLVVXHEDQNDFWLYLWLHV-$VVLVW5HSURG*HQHW

 .ROS/$DQG+XED\WHU=$XWRWUDQVSODQWDWLRQRIFU\RSUHVHUYHGRYDULDQ WLVVXHDSURFHGXUH
ZLWKSURPLVHULVNVDQGDQHHGIRUDUHJLVWU\)HUWLO6WHULO
 'ROPDQV 00 0DULQHVFX & 6DXVVR\ 3 9DQ /DQJHQGRQFNW $ $PRULP & DQG 'RQQH] -
5HLPSODQWDWLRQ RI FU\RSUHVHUYHG RYDULDQ WLVVXH IURP SDWLHQWV ZLWK DFXWH O\PSKREODVWLF
OHXNHPLDLVSRWHQWLDOO\XQVDIH%ORRG
 +LOO.$1DGOHU70DQGHO5%XUOHLQ+DOO6 /LEUDFK&*ODVV.DQG:DUQHU(([SHULHQFHRI
\RXQJZRPHQGLDJQRVHGZLWKEUHDVWFDQFHUZKRXQGHUJRIHUWLOLW\SUHVHUYDWLRQFRQVXOWDWLRQ
&OLQ%UHDVW&DQFHU
 0HUVHUHDX-(*RRGPDQ/5'HDO$0*RUPDQ-5:KLWFRPE%:DQG6X+Ζ7RSUHVHUYHRUQRW
WRSUHVHUYH+RZGLɝFXOWLVWKHGHFLVLRQDERXWIHUWLOLW\SUHVHUYDWLRQ"&DQFHU
 .LP-'HDO$0%DOWKD]DU8.RQGDSDOOL/$*UDFLD&DQG0HUVHUHDX-()HUWLOLW\SUHVHUYDWLRQ
FRQVXOWDWLRQ IRUZRPHQZLWK FDQFHU DUHZH KHOSLQJ SDWLHQWVPDNH KLJKTXDOLW\ GHFLVLRQV"
5HSURG%LRPHG2QOLQH
 &URVVLQJWKHTXDOLW\FKDVPDQHZKHDOWKV\VWHPIRUWKHstFHQWXU\ ΖQVWLWXWHRIPHGLFLQH
KWWSZZZLRPHGXaPHGLD)LOHV5HSRUW)LOHV&URVVLQJWKH4XDOLW\&KDVP
4XDOLW\&KDVPUHSRUWEULHISGI
*HQHUDOLQWURGXFWLRQ | 23
1

3$
57
$
6DIHW\

&U\RSUHVHUYDWLRQDQGDXWRWUDQVSODQWDWLRQRI
RYDULDQWLVVXHLQFDQFHUSDWLHQWVLVLWVDIH"
Lobke Bastings 
&DWKDULQD&0%HHUHQGRQN
-RKDQ5:HVWSKDO
'LGL'0%UDDW
5RQ3HHN
Journal of Adolescent and Young Adult Oncology 2013; 2(1): 31-34
2

&U\RSUHVHUYDWLRQDQGDXWRWUDQVSODQWDWLRQRIRYDULDQWLVVXHLQFDQFHUSDWLHQWVLVLWVDIH" | 29
2
2QFRORJLFDO WKHUDS\PD\ VHYHUHO\ FRPSURPLVH WKH IXWXUH IHUWLOLW\ RI JLUOV DQG \RXQJ
ZRPHQZLWKFDQFHUDQGWKHUHE\OLPLWWKHLUTXDOLW\RIOLIH9DULRXVVWUDWHJLHVWRSUHVHUYH
IHUWLOLW\ EHIRUH WKH VWDUW RI JRQDGRWR[LF WUHDWPHQW KDYH EHHQ SURSRVHG VXFK DV in 
vitro IHUWLOL]DWLRQ Ζ9) LQWUDF\WRSODVPLF VSHUP LQMHFWLRQ Ζ&6Ζ YLWULȴFDWLRQ RI RRF\WHV
DQGFU\RSUHVHUYDWLRQRIRYDULDQWLVVXH8QIRUWXQDWHO\QRWDOORIWKHVHWHFKQLTXHVDUH
VXLWDEOHIRUSUHSXEHUWDOJLUOVDQGDGROHVFHQWV1RWRQO\GRΖ9)DQGΖ&6ΖUHTXLUHDPDOH
SDUWQHURUGRQRUVSHUPIRUIHUWLOL]DWLRQSURFHGXUHVXVLQJJRQDGRWURSKLQDGPLQLVWUDWLRQ
DQGRRF\WH UHWULHYDO DUH FRQVLGHUHG LQDSSURSULDWH IRU VH[XDOO\ LPPDWXUHSDWLHQWV ΖQ
WKHFDVHRIRYDULDQWLVVXHFU\RSUHVHUYDWLRQQHLWKHUKRUPRQDOVWLPXODWLRQQRUDVWDEOH
UHODWLRQVKLS LV QHFHVVDU\ 7KHVH FKDUDFWHULVWLFVPDNHRYDULDQ WLVVXH FU\RSUHVHUYDWLRQ
HVSHFLDOO\VXLWDEOHIRUDGROHVFHQWVDQGWKHRQO\RSWLRQDYDLODEOHIRUIHUWLOLW\SUHVHUYDWLRQ
LQ SUHSXEHUWDO JLUOV )XUWKHUPRUH DV RYDULDQ WLVVXH FDQ EH REWDLQHG GLUHFWO\ DIWHU
GLDJQRVLVWKHUHLVRQO\PLQLPDOLQWHUIHUHQFHZLWKFDQFHUWUHDWPHQW
7KHPDLQDLPRIFU\RSUHVHUYDWLRQRIRYDULDQWLVVXHLVWRUHVWRUHUHSURGXFWLYHSRWHQWLDO
E\UHWUDQVSODQWLQJWKHWLVVXH7KLVFDQEHSHUIRUPHGRQFHWKHSDWLHQWKDVRYHUFRPHKHU
GLVHDVHDQGZLVKHVWRFRQFHLYHEXWH[SHULHQFHVSUHPDWXUHRYDULDQLQVXɝFLHQF\GXHWR
WKHFDQFHU WUHDWPHQW$OWKRXJKWKHWHFKQLTXHRIRYDULDQWLVVXHDXWRWUDQVSODQWDWLRQ
DQGVXEVHTXHQWDXWRJUDIWLQJLVVWLOOFRQVLGHUHGH[SHULPHQWDOOLYHELUWKVKDYHDOUHDG\
EHHQUHSRUWHGRIWKHVHFKLOGUHQZHUHERUQWRZRPHQZKRVXUYLYHGFDQFHU
$VQRFHQWUDOUHJLVWUDWLRQIRURYDULDQWLVVXHFU\RSUHVHUYDWLRQRUDXWRWUDQVSODQWDWLRQ
H[LVWVWKHWRWDOQXPEHURISURFHGXUHVFDUULHGRXWZRUOGZLGHLVXQNQRZQ1HYHUWKHOHVV
DFRQVLGHUDEOHQXPEHURIFU\RSUHVHUYDWLRQDQGDXWRWUDQVSODQWDWLRQSURFHGXUHVKDYH
EHHQ UHSRUWHG LQGLFDWLQJ WKDW FU\RSUHVHUYDWLRQ RI RYDULDQ WLVVXH PD\ KDYH EHHQ
SHUIRUPHG RQ D ODUJH VFDOH LQ WKH SDVW GHFDGH 7KHUHIRUH WKH QXPEHU RI FDQFHU
VXUYLYRUVUHTXHVWLQJDXWRWUDQVSODQWDWLRQRIWKHLURYDULDQWLVVXHLVDQWLFLSDWHGWRLQFUHDVH
FRQVLGHUDEO\LQWKHQHDUIXWXUH
$OWKRXJK DXWRWUDQVSODQWDWLRQ SURFHGXUHV DUH DOUHDG\ EHLQJ SHUIRUPHG LQ
RQFRORJLFDOSDWLHQWVZRUOGZLGHWKHULVNVRIUHFXUUHQWPDOLJQDQF\GXHWRWUDQVPLVVLRQ
RI FDQFHU FHOOV YLD WKH RYDULDQ JUDIW VWLOO UHPDLQV ODUJHO\ XQNQRZQ 7KLV LQIRUPDWLRQ
LV FULWLFDO IRU SURSHU FRXQVHOOLQJ DQG FOLQLFDO GHFLVLRQPDNLQJ IRU FDQFHU VXUYLYRUV
FRQVLGHULQJDXWRWUDQVSODQWDWLRQDVZHOODVIRUQHZO\GLDJQRVHGRQFRORJLFDOSDWLHQWV 
+HUH ZH GLVFXVV RYDULDQ WLVVXH DXWRWUDQVSODQWDWLRQUHODWHG VDIHW\ LVVXHV DQG PDNH
UHFRPPHQGDWLRQVIRUIXWXUHUHVHDUFKDQGSDWLHQWFRXQVHOOLQJ
Why is there concern about the safety of ovarian tissue 
autotransplantation?
7KH DODUP ZDV UDLVHG RQ WKH VDIHW\ RI RYDULDQ WLVVXH DXWRWUDQVSODQWDWLRQ LQ FDQFHU
VXUYLYRUVIRUWKHȴUVWWLPH LQ$WWKDWWLPHKHDOWK\PLFHWUDQVSODQWHGZLWKIUHVK
RUFU\RSUHVHUYHGRYDULDQWLVVXHIURPPLFHZLWKO\PSKRPDGHYHORSHGWKHGLVHDVHDQG
GLHG WKRXJK RQH PRXVH WKDW UHFHLYHG FU\RSUHVHUYHG WLVVXH UHPDLQHG KHDOWK\ $
30 | &KDSWHU
2
ODWHU[HQRWUDQVSODQWDWLRQVWXG\DOVRVKRZHG WKDWDFXWH O\PSKREODVWLF OHXNDHPLDZDV
WUDQVPLWWHGWRUHFLSLHQWDQLPDOVYLDKXPDQRYDULDQJUDIWV
%\ XVLQJ KLVWRORJ\ RU SRO\PHUDVH FKDLQ UHDFWLRQ 3&5 FDQFHU FHOOV KDYH EHHQ
GHWHFWHGLQWKHRYDULHVIURPSDWLHQWVZLWKOHXNDHPLDDQG(ZLQJVDUFRPD$SDUWIURP
WKHVHȴQGLQJV LW LV NQRZQ IURPFOLQLFDOH[SHULHQFH WKDWGL΍HUHQW W\SHVRIRQFRORJLFDO
GLVHDVHVKDYHWKHSRWHQWLDOWRPHWDVWDVLVHWRWKHRYDULHV)RUH[DPSOHEUHDVWFDQFHU
D FRPPRQ LQGLFDWLRQ IRU RYDULDQ WLVVXH FU\RSUHVHUYDWLRQ KDV EHHQ UHSHDWHGO\
GHPRQVWUDWHG WRPHWDVWDVLVH WR WKHRYDULHV ΖQFRQWUDVW WR WKHVHDODUPLQJ UHVXOWV
RWKHUVWXGLHVUHSRUWPRUHUHDVVXULQJȴQGLQJVZKHQ LWFRPHVWRWKHVDIHW\RIRYDULDQ
WLVVXH DXWRWUDQVSODQWDWLRQ 6HYHUDO VWXGLHV IDLOHG WR VKRZ WKH SUHVHQFH RIPDOLJQDQW
FHOOV LQRYDULDQFRUWLFDO WLVVXHIURPSDWLHQWVZLWKEUHDVWFDQFHU O\PSKRPD and 
YDULRXVRWKHURQFRORJLFDOGLVHDVHV 
6HYHUDO DXWKRUV KDYH WULHG WR SURYLGH JXLGDQFH IRU FOLQLFDO GHFLVLRQPDNLQJ DQG
FRXQVHOOLQJE\FODVVLI\LQJGL΍HUHQWRQFRORJLFDOGLVHDVHVDVKDYLQJDORZLQWHUPHGLDWH
RU KLJK ULVN RI RYDULDQ LQYROYHPHQW EDVHG RQ WKH OLWHUDWXUH DYDLODEOH +RZHYHU
WKHDEVROXWHPDJQLWXGHRI WKHULVNRIRYDULDQPHWDVWDVLVUHPDLQVXQFOHDUZLWKVRPH
GLVHDVHVEHLQJFODVVLȴHGLQGL΍HUHQWULVNFDWHJRULHVLQYDULRXVSXEOLFDWLRQV
How to assess the risk of oncological relapse due to the 
reintroduction of tumour cells via transplantation?
2QHRIWKHSLYRWDOLVVXHVZKHQDVVHVVLQJWKLVULVNRIUHODSVHLVWKHFKDQFHWKDWPDOLJQDQW
FHOOVGHULYHG IURPDFHUWDLQ WXPRXU W\SHDQGVWDJHDUHSUHVHQW LQ WKHRYDULHVDW WKH
WLPH RYDULDQ WLVVXH LV FU\RSUHVHUYHG 7KHUHIRUH DQ RYHUYLHZ RI HSLGHPLRORJLFDO GDWD
RQ RYDULDQPHWDVWDVLV LQ GL΍HUHQW SULPDU\ WXPRXU W\SHV DV ZHOO DV WKH XVH RI YDOLG
GLDJQRVWLF WRROV ZLWK ZKLFK WKH LQYROYHPHQW RI WKH RYDULHV FDQ EH DVVHVVHG LQ HDFK
LQGLYLGXDOFDQFHUSDWLHQWZRXOGEHXVHIXO
Histology and Polymerase Chain Reaction
0LQLPDOUHVLGXDOGLVHDVHLQRYDULDQWLVVXHIURPFDQFHUSDWLHQWVFDQEHGHWHFWHGXVLQJ
KLVWRORJ\DQGRU3&5'XULQJKLVWRORJLFDO H[DPLQDWLRQ WKHSUHVHQFHRI FDQFHU
FHOOVPD\JRXQQRWLFHG3&5LVPXFKPRUHVHQVLWLYHWKDQKLVWRORJ\EXWWXPRXUVSHFLȴF
3&5VDUHDYDLODEOHIRURQO\DOLPLWHGQXPEHURIRQFRORJLFDOGLVHDVHVΖQDGGLWLRQDSRVLWLYH
3&5VLJQDOGRHVQRWSURYLGHLQIRUPDWLRQDERXWWKHYLDELOLW\RIWXPRXUFHOOVSUHVHQWLQWKH
SRVLWLYHWLVVXHQRUDERXWWKHLUDELOLW\WRFDXVHUHODSVHDIWHUWUDQVSODQWDWLRQ
&RUWH[VWULSVIURPWKHVDPHRYDU\DQDO\VHGE\3&5PD\JLYHGL΍HUHQWUHVXOWVZLWK
UHVSHFW WR WKH GHWHFWLRQ RI FDQFHU FHOOV LQGLFDWLYH RI VDPSOLQJ ELDV $V WKH RYDULDQ
VWULSVWKDWDUHDQDO\VHGE\KLVWRORJ\RU3&5DUHQRORQJHUDYDLODEOHIRUWUDQVSODQWDWLRQ
SXUSRVHVLWUHPDLQVXQFHUWDLQZKHWKHUWKHVWULSVWKDWDUHDFWXDOO\XVHGIRUWUDQVSODQWDWLRQ
SXUSRVHVDUHLQGHHGGHYRLGRIFDQFHUFHOOV
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ΖQ FRQFOXVLRQKLVWRORJ\DQG3&5PD\SURYLGH LQIRUPDWLRQDERXW WKH LQFLGHQFHRI
PLQLPDO UHVLGXDORQFRORJLFDOGLVHDVH LQ WKHRYDULDQ WLVVXHEXWGRQRWJXDUDQWHH WKDW
WUDQVSODQWDWLRQLVVDIH
Xenotransplantation
3ULRU WRSHUIRUPLQJDQDXWRWUDQVSODQWDWLRQRI RYDULDQ WLVVXH WR WKHKXPDQ UHFLSLHQW
RQHRUDIHZFRUWH[IUDJPHQWVPD\EH[HQRJUDIWHGWRDVXLWDEOHLPPXQRGHȴFLHQWKRVW
DQLPDO6KRXOGWKHUHFLSLHQWDQLPDOGHYHORSPDOLJQDQWGLVHDVHWKHWLVVXHREYLRXVO\
FRQWDLQV WXPRXU FHOOV DV ZLWK WKH PLFH WKDW GHYHORSHG LQWUDSHULWRQHDO OHXNDHPLF
PDVVHV DIWHU EHLQJ JUDIWHG ZLWK IUR]HQWKDZHG RYDULDQ WLVVXH IURP SDWLHQWV ZLWK
OHXNDHPLD+RZHYHU LI WKHDQLPDOV UHPDLQKHDOWK\ WKLV VWLOOR΍HUVQRJXDUDQWHH IRU
VDIHDXWRWUDQVSODQWDWLRQDVWKHUHLVDJDLQLQHYLWDEOHVDPSOHELDVΖQDGGLWLRQJURZWK
RIWKHFDQFHUFHOOVPLJKWEHGL΍HUHQWLQWKHKXPDQVDQGLPPXQRFRPSURPLVHGDQLPDOV
Follow-up after autotransplantation of ovarian tissue
7KH GXUDWLRQ RI IROORZXS DIWHU DXWRWUDQVSODQWDWLRQ RI RYDULDQ WLVVXH LV VWLOO UHODWLYHO\
VKRUWDQGWUDQVSODQWDWLRQVKDYHQRW\HWEHHQSHUIRUPHGRQDODUJHVFDOH7KHUHIRUH
WKH VDIHW\ RI DXWRWUDQVSODQWDWLRQ FDQQRW EH HQVXUHGE\ WKH IROORZXSGDWD FXUUHQWO\
DYDLODEOH)LQDOO\RQHVKRXOGFRQVLGHUWKDWWKHDYDLODEOHIROORZXSGDWDPLJKWEHELDVHG
E\VHOHFWLYHUHSRUWLQJDVQRFHQWUDOUHJLVWUDWLRQH[LVWV
Epidemiological data on the incidence of ovarian metastases
)ROORZXS RI SDWLHQWV ZLWK D FHUWDLQ W\SH RI WXPRXU RU UHSRUWV IURP SURSK\ODFWLF
RRSKRUHFWRP\GXULQJWXPRXUUHVHFWLRQPD\SURYLGHLQIRUPDWLRQDERXWWKHLQFLGHQFH
RI RYDULDQ LQYROYHPHQW +RZHYHU FDQFHU SDWLHQW IROORZXS VWXGLHV LQYHVWLJDWLQJ WKH
LQFLGHQFHRIRYDULDQLQYROYHPHQWGRQRWDOZD\VFOHDUO\GHVFULEHKRZWKH\DVVHVVHGWKH
SUHVHQFHRIRYDULDQLQYROYHPHQWWXPRXUVWDJHSULRUWUHDWPHQWDQGRWKHU LPSRUWDQW
SURJQRVWLFYDULDEOHVPD\DOVRQRWEHGHVFULEHG:LWKVXFKDODUJHQXPEHURIFRQIRXQGLQJ
IDFWRUVOHIWXQVSHFLȴHGLWLVTXLWHGLɝFXOWWRH[WUDFWXVHIXOLQIRUPDWLRQIURPWKLVW\SHRI
UHSRUW7KHUHIRUHVWXGLHVVKRXOGSURYLGHFOHDULQIRUPDWLRQDERXWWXPRXUW\SHVVWDJHV
SDWLHQWFKDUDFWHULVWLFVDQGRWKHUUHOHYDQWSURJQRVWLF IDFWRUVDVZHOODVGHWDLOVRI WKH
UHVHDUFK PHWKRGV XVHG 6WXGLHV PHHWLQJ WKHVH VWULFW FULWHULD PD\ EH VFDUFH DQG D
V\VWHPDWLFOLWHUDWXUHVHDUFKIRUWKHVHUHSRUWVLVVWURQJO\DGYLVDEOH
2QH RI WKH GLɝFXOWLHV LQ LQWHUSUHWLQJ HSLGHPLRORJLFDO GDWD LV WKDW WKHVH UHSRUWV
LQFOXGHSDWLHQWVZKRGLGQRWKDYHWKHLURYDULDQWLVVXHFU\RSUHVHUYHG7KLVPHDQVWKDW
IRUDODUJHQXPEHURIFDVHVWKHLURYDULHVKDYHEHHQH[SRVHGWRUDGLRRUFKHPRWKHUDS\
WKDWPD\KDYHHOLPLQDWHGPLQLPDOUHVLGXDOGLVHDVHLQWKLVRUJDQ7KLVLVJHQHUDOO\QRWWKH
FDVHLQSDWLHQWVZKRGLGRSWIRURYDULDQWLVVXHFU\RSUHVHUYDWLRQΖQDGGLWLRQDOWKRXJK
FOLQLFDOVWXGLHVPD\SURYLGHLQIRUPDWLRQDERXWWKHLQFLGHQFHRIFOLQLFDOO\UHOHYDQWRYDULDQ
PHWDVWDVHVGXULQJ WKH IROORZXSSHULRG WKH\GRQRW LQIRUPDERXW WKHSHUFHQWDJHRI
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SDWLHQWVZKRKDYHPLQLPDORYDULDQ LQYROYHPHQWDW WKH WLPHRIFDQFHUGLDJQRVLV$VD
UHVXOWLWLVGLɝFXOWWRHVWLPDWHWKHVLJQLȴFDQFHRIDVLQJOHWXPRXUFHOOLQFU\RSUHVHUYHG
RYDULDQWLVVXHDVLWVFDSDFLW\WRGHYHORSLQWRDPHWDVWDWLFOHVLRQDIWHUDXWRWUDQVSODQWDWLRQ
LVXQNQRZQ
Conclusion and recommendations
ΖQFRQFOXVLRQWKHDYDLODEOHLQIRUPDWLRQIRUFRXQVHOOLQJFDQFHUVXUYLYRUVZLWKUHJDUGWR
WKHLUULVNRIRQFRORJLFDOUHODSVHDIWHURYDULDQWLVVXHDXWRWUDQVSODQWDWLRQLVLQVXɝFLHQWΖQ
DGGLWLRQGDWDIURPGL΍HUHQWW\SHVRIVWXGLHVFDQQRWEHLQWHUSUHWHGXQDPELJXRXVO\ΖWLV
FOHDUWKDWGDWDRQWKHULVNRIUHLQWURGXFLQJWXPRXUFHOOVZLWKRYDULDQWUDQVSODQWDWLRQDUH
QHFHVVDU\DVDJURZLQJQXPEHURISDWLHQWVDUHH[SHFWHGWRUHTXHVWFU\RSUHVHUYDWLRQ
DQGDXWRWUDQVSODQWDWLRQLQWKHQHDUIXWXUH:HZRXOGWKHUHIRUHOLNHWRPDNHWKHIROORZLQJ
UHFRPPHQGDWLRQV
)LUVW ZH SURSRVH WKH FUHDWLRQ RI D GDWDEDVH LQZKLFK DOO FDQFHUUHODWHG FU\RSUH
VHUYDWLRQ DQG DXWRWUDQVSODQWDWLRQ FDVHV DUH UHJLVWHUHG LQFOXGLQJ IROORZXS GDWD
5HJLVWUDWLRQVKRXOGSUHIHUDEO\WDNHSODFHRQDQLQWHUQDWLRQDOOHYHO7KH(XURSHDQ6RFLHW\
RI +XPDQ 5HSURGXFWLRQ DQG (PEU\RORJ\ (6+5( 7DVN )RUFH )HUWLOLW\ 3UHVHUYDWLRQ
WKH ΖQWHUQDWLRQDO 6RFLHW\ IRU )HUWLOLW\ 3UHVHUYDWLRQ Ζ6)3 RU WKH $PHULFDQ 6RFLHW\ IRU
5HSURGXFWLYH 0HGLFLQH $650 PD\ SURYLGH WKH QHFHVVDU\ LQIUDVWUXFWXUH IRU VXFK D
UHJLVWU\DQGZRXOGEH ORJLFDOFDQGLGDWHVIRUVHWWLQJXSWKLV LQLWLDWLYH7KHDQRQ\PRXV
GDWD IURP WKH UHVXOWLQJ GDWDEDVH VKRXOG EH DYDLODEOH WR DOO FOLQLFLDQV ZKR FRXQVHO
SDWLHQWVRQIHUWLOLW\SUHVHUYDWLRQHQVXULQJWKDWXQELDVHGIROORZXSGDWDZLOOEHDYDLODEOH
DVVRRQDVSRVVLEOH
1H[W ZH VXJJHVW SHUIRUPLQJ DGGLWLRQDO UHVHDUFK WR LPSURYH NQRZOHGJH DQG
LQWURGXFH QHZ RSWLRQV LQWR FOLQLFDO SUDFWLFH 6WXGLHV IRFXVVLQJ RQ WKH GLDJQRVLV DQG
FOLQLFDOVLJQLȴFDQFHRIPLQLPDOUHVLGXDOGLVHDVHLQWKHRYDU\ZLOOEHSLYRWDOΖQDGGLWLRQ
IXUWKHU UHVHDUFK LV QHHGHG RQ WHFKQLTXHV WKDW FLUFXPYHQW WKH ULVN RI UHLQWURGXFLQJ
FDQFHU FHOOV YLD DXWRWUDQVSODQWDWLRQ VXFK DV [HQRWUDQVSODQWDWLRQ RI RYDULDQ WLVVXH
IROORZHGE\Ζ9)in vitro maturationΖ90DQGRRF\WHIRUPDWLRQIURPVWHPFHOOV 
7RGDWHDXWRWUDQVSODQWDWLRQRIRYDULDQWLVVXHLVWKHRQO\RSWLRQFOLQLFDOO\DYDLODEOHWR
UHVWRUHIHUWLOLW\DIWHURYDULDQWLVVXHFU\RSUHVHUYDWLRQ)RUFXUUHQWSDWLHQWFRXQVHOOLQJD
V\VWHPDWLFUHYLHZRIWKHDYDLODEOHGDWDRQRYDULDQLQYROYHPHQWLQQHRSODVWLFGLVHDVHLV
WKHUHIRUHXUJHQWO\QHHGHG7RJHWKHUZLWKWKHIROORZXSGDWDIURPDXWRWUDQVSODQWDWLRQV
WKLVUHYLHZZLOOIDFLOLWDWHSDWLHQWFRXQVHOOLQJIRUWRGD\ȇVSDWLHQWVZKRDUHFRQIURQWHGZLWK
IHUWLOLW\SUHVHUYDWLRQFKRLFHV
7KHVH UHFRPPHQGDWLRQVVKRXOG OHDG WR LPSURYHPHQWV LQRXUDELOLW\ WRVHOHFW WKH
PRVW VXLWDEOH IHUWLOLW\ SUHVHUYDWLRQ RSWLRQ IRU HDFK LQGLYLGXDO SDWLHQW 8QWLO WKHQ ZH
VWURQJO\ IHHO WKDW ERWK FOLQLFLDQV DQG SDWLHQWV VKRXOG EH DZDUH RI WKH XQFHUWDLQWLHV
UHJDUGLQJDXWRWUDQVSODQWDWLRQVDIHW\
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Abstract
Background: 7KH ULVN RI UHFXUUHQW RQFRORJLFDO GLVHDVH GXH WR WKH UHLQWURGXFWLRQ RI
FDQFHUFHOOVYLDDXWRWUDQVSODQWDWLRQRIFU\RSUHVHUYHGRYDULDQWLVVXHLVXQNQRZQ
Methods: $ V\VWHPDWLF UHYLHZRI OLWHUDWXUH GHULYHG IURP0('/Ζ1( (0%$6( DQG WKH
&RFKUDQH /LEUDU\ ZDV FRQGXFWHG 6WXGLHV RQ IROORZXS DIWHU DXWRWUDQVSODQWDWLRQ
GHWHFWLRQRIFDQFHUFHOOVLQRYDULDQWLVVXHIURPRQFRORJLFDOSDWLHQWVE\KLVWRORJ\3&5RU
[HQRWUDQVSODQWDWLRQDQGHSLGHPLRORJLFDOGDWDRQRYDULDQPHWDVWDVHVZHUHLQFOXGHG
Results: $WRWDORIVWXGLHVZHUHLQFOXGHG0HWDVWDVHVZHUHUHSHDWHGO\GHWHFWHGLQ
RYDULDQWLVVXHREWDLQHGIRUFU\RSUHVHUYDWLRQSXUSRVHVIURPSDWLHQWVZLWKOHXNDHPLDDV
ZHOODVLQRQHSDWLHQWZLWK(ZLQJVDUFRPD1RPHWDVWDVHVZHUHGHWHFWHGLQRYDULDQWLVVXH
IURPO\PSKRPDDQGEUHDVWFDQFHUSDWLHQWVZKRKDGWKHLURYDULDQWLVVXHFU\RSUHVHUYHG
&OLQLFDO VWXGLHV LQGLFDWHG WKDW RQH VKRXOG EH FRQFHUQHG DERXW DXWRWUDQVSODQWDWLRQ
VDIHW\LQSDWLHQWVZLWKFRORUHFWDOJDVWULFDQGHQGRPHWULDOFDQFHU)RUSDWLHQWVZLWKORZ
VWDJHFHUYLFDOFDUFLQRPDFOLQLFDOGDWDZHUHUHODWLYHO\UHDVVXULQJEXWVWXGLHVIRFXVVHGRQ
WKHGHWHFWLRQRIPHWDVWDVHVZHUHVFDUFH2QFRORJLFDOUHFXUUHQFHKDVEHHQGHVFULEHG
LQ RQH VXUYLYRU RI FHUYLFDO FDQFHU DQG RQH VXUYLYRU RI EUHDVW FDQFHU ZKR KDG WKHLU
RYDULDQWLVVXHDXWRWUDQVSODQWHGDOWKRXJKWKHVHUHFXUUHQFHVPD\QRWEHUHODWHGWRWKH
WUDQVSODQWDWLRQ
Conclusions: ΖW LV DGYLVDEOH WR UHIUDLQ IURP RYDULDQ WLVVXH DXWRWUDQVSODQWDWLRQ LQ
VXUYLYRUV RI OHXNDHPLD :LWK VXUYLYRUV RI DOO RWKHU PDOLJQDQFLHV FXUUHQW NQRZOHGJH
UHJDUGLQJ DXWRWUDQVSODQWDWLRQ VDIHW\ VKRXOG EH GLVFXVVHG 7KHPRVW UHDVVXULQJ GDWD
UHJDUGLQJDXWRWUDQVSODQWDWLRQVDIHW\ZHUHIRXQGIRUO\PSKRPDSDWLHQWV
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Introduction
7KHSDVWGHFDGHKDVVHHQDUDSLGLQFUHDVHLQWKHQXPEHURIRYDULDQWLVVXHFU\RSUHVHUYDWLRQ
DQG DXWRWUDQVSODQWDWLRQ SURFHGXUHV SHUIRUPHGZRUOGZLGH UHVXOWLQJ LQ  OLYH ELUWKV
EHLQJUHSRUWHGIURPVHYHUDOFRXQWULHV$V LQIHUWLOLW\GXHWRSUHPDWXUHRYDULDQIDLOXUH
32)PD\DULVHDVDFRQVHTXHQFHRIFKHPRRUUDGLRWKHUDS\RQFRORJLFDOGLVHDVHVDUH
WKHOHDGLQJLQGLFDWLRQVIRURYDULDQWLVVXHFU\RSUHVHUYDWLRQ2YDULDQWLVVXHKDUYHVWLQJ
LVSUHIHUHQWLDOO\SHUIRUPHGEHIRUHWKHVWDUWRIJRQDGRWR[LFWUHDWPHQW$VQHLWKHURYDULDQ
VWLPXODWLRQQRUDSDUWQHULVUHTXLUHGWKLVVSHFLȴFIHUWLOLW\SUHVHUYDWLRQVWUDWHJ\HVSHFLDOO\
KROGVSURPLVH IRUDGROHVFHQWDQGHYHQSUHSXEHUWDOJLUOVDVZHOODV IRUZRPHQZKR
FDQQRWGHOD\RQFRORJLFDOWKHUDS\
'HVSLWHLWVFOLQLFDOVXFFHVVWKHSURFHGXUHRIDXWRWUDQVSODQWDWLRQDIWHURYDULDQWLVVXH
FU\RSUHVHUYDWLRQ FRPHV ZLWK D VLJQLȴFDQW LVVXH RI FRQFHUQ 1DPHO\ RYDULDQ JUDIWV
IURPRQFRORJLFDO SDWLHQWVPD\ KDUERXU FDQFHU FHOOV DQG DXWRWUDQVSODQWDWLRQ RI VXFK
JUDIWVFRXOGWKHRUHWLFDOO\ OHDGWRUHFXUUHQFHRIRQFRORJLFDOGLVHDVH$VWKHRYDULDQ
VWULSVWKDWDUHDQDO\VHGE\KLVWRORJ\RU3RO\PHUDVH&KDLQ5HDFWLRQ3&5DUHQRORQJHU
DYDLODEOH IRU WUDQVSODQWDWLRQSXUSRVHV LW UHPDLQVXQFOHDUZKHWKHU WKHVWULSV WKDWDUH
DFWXDOO\WUDQVSODQWHGDUHDOVRGHYRLGRIFDQFHUFHOOV
7KHPDJQLWXGHRI WKH ULVNRI UHLQWURGXFWLRQRI DPDOLJQDQF\ LQ VSHFLȴF VLWXDWLRQV
LV FXUUHQWO\ XQNQRZQ DOWKRXJK LW KDVEHHQK\SRWKHVLVHG WREH LQȵXHQFHGE\ FDQFHU
W\SHDQGVWDJHWKHPDVVRIPDOLJQDQWFHOOVWUDQVIHUUHGDQGWKHWLPHRIRYDULDQWLVVXH
KDUYHVWLQJ LQ UHODWLRQ WR RQFRORJLFDO WUHDWPHQW0DOLJQDQW GLVHDVHV KDYH EHHQ
FODVVLȴHGLQWRWKUHHFDWHJRULHVUHSUHVHQWLQJDORZLQWHUPHGLDWHRUKLJKULVNRIRYDULDQ
LQYROYHPHQW8QIRUWXQDWHO\WKHH[DFWPDJQLWXGHRIWKHULVNRIRYDULDQPHWDVWDVLV
IRU WKHVHGL΍HUHQWFDWHJRULHVUHPDLQVXQVSHFLȴHGDV LV WKHVHOHFWLRQRIUHOHYDQWGDWD
VXSSRUWLQJWKHVHFODVVLȴFDWLRQV
7KHUHFHQWGHYHORSPHQWLQWKHȴHOGRIRYDULDQWLVVXHDXWRWUDQVSODQWDWLRQKDVIXHOOHG
WKHXUJHQF\IRUUHOLDEOHLQIRUPDWLRQRQWKHVDIHW\RIWKHSURFHGXUH:LWKFU\RSUHVHUYDWLRQ
DQGDXWRWUDQVSODQWDWLRQSURFHGXUHVDOUHDG\EHLQJSHUIRUPHGRQDODUJHVFDOHGXULQJWKH
ODVWGHFDGH WKHQXPEHURI FDQFHU VXUYLYRUV UHTXHVWLQJDXWRWUDQVSODQWDWLRQ
LVH[SHFWHG WR LQFUHDVHFRQVLGHUDEO\ LQ WKHQHDU IXWXUH([DFWȴJXUHVRQ WKHQXPEHU
RIFU\RSUHVHUYDWLRQSURFHGXUHVSHUIRUPHGDUHXQNQRZQDV WKHUH LVQR LQWHUQDWLRQDO
UHJLVWU\ WR ZKLFK WKHVH SURFHGXUHV VKRXOG EH UHSRUWHG 1HYHUWKHOHVV RYHU 
FU\RSUHVHUYDWLRQ SURFHGXUHV KDYH EHHQ SHUIRUPHG 2WKHU IDFWRUV SRVVLEO\
VWLPXODWLQJWKHGHPDQGIRURYDULDQWLVVXHDXWRWUDQVSODQWDWLRQDUHWKHLQFUHDVLQJFDQFHU
LQFLGHQFHDQGLPSURYLQJFDQFHUVXUYLYDOLQWKHDGROHVFHQWDQG\RXQJDGXOWSRSXODWLRQ 
)LQDOO\SRVWSRQHPHQWRISDUHQWKRRGLQ:HVWHUQFRXQWULHVPD\HQODUJHWKHJURXSRI
QHZO\GLDJQRVHGFDQFHUSDWLHQWVZLWKDQLQWHUHVWLQIHUWLOLW\SUHVHUYDWLRQRSWLRQV
ΖGHDOO\SDWLHQWVUHTXHVWLQJDXWRWUDQVSODQWDWLRQDVLVQHZO\GLDJQRVHGFDQFHUSDWLHQWV
ZKR FRQVLGHU FU\RSUHVHUYDWLRQ RI WKHLU RYDULDQ WLVVXH VKRXOG EH FRPSUHKHQVLYHO\
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FRXQVHOOHGRQWKHULVNVRIUHFXUUHQWGLVHDVHDIWHUDXWRWUDQVSODQWDWLRQDVFRPSDUHGWR
WKHLUULVNRIRQFRORJLFDOUHODSVHZKHQQRDXWRWUDQVSODQWDWLRQZRXOGEHSHUIRUPHG The 
FXUUHQWVWXG\DLPVWRV\VWHPDWLFDOO\UHYLHZDOODUWLFOHVFRQWDLQLQJUHOHYDQWLQIRUPDWLRQRQ
WKHULVNRIUHLQWURGXFLQJPDOLJQDQF\YLDRYDULDQWUDQVSODQWVΖQDGGLWLRQWKLVVWXG\ZLOO
UHYHDOJDSVLQWKHFXUUHQWNQRZOHGJH
'DWD IURP DXWRWUDQVSODQWDWLRQ SURFHGXUHV SHUIRUPHG WKXV IDU VHHP WKH PRVW
DSSURSULDWH ZKHQ LW FRPHV WR DVVHVVLQJ DXWRWUDQVSODQWDWLRQ VDIHW\ 7KHVH VWXGLHV
KRZHYHUDUH UHODWLYHO\ VFDUFHDQGVX΍HU IURPDVKRUW IROORZXSDQG ORZQXPEHUVRI
SDWLHQWV7KHUHIRUHRWKHUSDUDPHWHUVWKDWFDQVHUYHDVDSUR[\IRUWKHULVNRIUHFXUUHQW
PDOLJQDQF\DIWHUDXWRWUDQVSODQWDWLRQZLOOEHWDNHQLQWRDFFRXQW7KHVHLQFOXGHVWXGLHV
DLPHGDW WKHGHWHFWLRQRI FDQFHU FHOOV LQ RYDULDQ WLVVXH IURPRQFRORJLFDO SDWLHQWVE\
PHDQVRIKLVWRORJ\SRO\PHUDVHFKDLQUHDFWLRQ3&5RU[HQRWUDQVSODQWDWLRQDVZHOODV
FOLQLFDORUDXWRSV\VWXGLHVDVVHVVLQJ WKH IUHTXHQF\RIRYDULDQPHWDVWDVHV LQGL΍HUHQW
RQFRORJLFDOGLVHDVHV
Methods
Study design
:HDLPHGWRLGHQWLI\SHHUUHYLHZHGVWXGLHVPHHWLQJRQHRIWKHIROORZLQJGHVLJQV
» 6WXGLHV GHVFULELQJ WKH IROORZXS RI FDQFHU VXUYLYRUV DIWHU DXWRWUDQVSODQWDWLRQ RI
FU\RSUHVHUYHGRYDULDQWLVVXH
» 6WXGLHV IRFXVVLQJ RQ GHWHFWLRQ RI UHVLGXDO FDQFHU FHOOV LQ WKH RYDULDQ WLVVXH RI
RQFRORJLFDO SDWLHQWV ZKR KDG RYDULDQ WLVVXH FU\RSUHVHUYDWLRQ E\ KLVWRORJ\ 3&5 RU
[HQRWUDQVSODQWDWLRQ
» 6WXGLHVLQZKLFKRYDULDQLQYROYHPHQWLVUHSRUWHGIRUDJURXSRIFDQFHUSDWLHQWV7KH
VWXG\ SRSXODWLRQV IURP WKHVH VWXGLHV FRQVLVWHG RI FDQFHU SDWLHQWV ZKR KDYH QRW
KDGRYDULDQWLVVXHFU\RSUHVHUYDWLRQ%RWKFOLQLFDOVWXGLHVDQGDXWRSV\VWXGLHVZHUH
LQFOXGHG
» &DVH UHSRUWV DQG FDVH VHULHV UHSRUWLQJ RQ RYDULDQPHWDVWDVHV LQ FDQFHU SDWLHQWV
7KHVH VWXGLHVZHUH LQFOXGHGRQO\ZKHQQRRYDULDQ LQYROYHPHQWZDVGHVFULEHG IRU
WKHVSHFLȴFWXPRXUW\SHDQGVWDJHIURPFOLQLFDOVWXGLHVRUVWXGLHVIRFXVVLQJRQWKH
GHWHFWLRQRIUHVLGXDOPDOLJQDQWFHOOVLQRYDULDQWLVVXHIURPFDQFHUSDWLHQWV
Study population 
Studies focussing on detection of residual disease in ovarian tissue
6WXG\ SRSXODWLRQV RI WKHVH VWXGLHV FRQVLVWHG RI ZRPHQ ZKR ZHUH SDUW RI D IHUWLOLW\
SUHVHUYDWLRQSURJUDPPH$OOSDWLHQWVZHUHSUHPHQRSDXVDORQFRORJLFDOSDWLHQWVZKR
DSSOLHGIRURYDULDQWLVVXHFU\RSUHVHUYDWLRQ
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Clinical studies and case reports
5HJDUGLQJFOLQLFDOVWXGLHVZHDLPHGWRLGHQWLI\VWXGLHVGHVFULELQJSDWLHQWVZKRVHFOLQLFDO
VLWXDWLRQDQGSDWWHUQRIWXPRXUVSUHDGDQGPHWDVWDVLVZRXOGEHVWUHSUHVHQWSDWLHQWV
DSSO\LQJIRURYDULDQWLVVXHFU\RSUHVHUYDWLRQ6WXGLHVZHUHH[FOXGHGLI
» WKHLU SDWLHQW SRSXODWLRQ LQFOXGHG ZRPHQ ZLWK D SUHPDOLJQDQF\ SULPDU\ RYDULDQ
FDQFHUZLGHVSUHDGLQWUDSHULWRQHDOPDOLJQDQWGLVHDVHRUDWXPRXUGLUHFWO\DGKHULQJ
WRWKHRYDU\
» WKH\RQO\UHSRUWHGRQRYDULDQPHWDVWDVHVDVWKHȴUVWVLWHRIUHFXUUHQFH
» WKHLUSDWLHQWSRSXODWLRQLQFOXGHGZRPHQZLWKDKHUHGLWDU\FDQFHUV\QGURPHDVVRFLDWHG
ZLWKDQLQFUHDVHGULVNRIRYDULDQFDQFHUVXFKDVD%5&$RU%5&$PXWDWLRQ/\QFK
W\SHΖΖRU3HXW]-HJKHUVV\QGURPH
6WXGLHVLQFOXGLQJSDWLHQWVZLWKWXPRXUVWKDWDOUHDG\VKRZHGVSUHDGRUPHWDVWDVHVWR
RWKHUVLWHVWKDQWKHRYDU\ZHUHLQFOXGHGRQO\ZKHQDKRPRJHQHRXVVWXG\JURXSZDV
GHVFULEHG
$JH DOVR VHHPV WR EH D UHOHYDQW IDFWRU ZKHQ LW FRPHV WR D SDWWHUQ RI WXPRXU
VSUHDGDVLWKDVEHHQVKRZQWKDWSDWLHQWVZLWKEUHDVWLQWHVWLQDORUJDVWULFFDQFHUZLWK
RYDULDQVSUHDGDUHVLJQLȴFDQWO\\RXQJHUWKDQSDWLHQWVZLWKRXWRYDULDQLQYROYHPHQWΖQ
PXOWLYDULDWHDQDO\VHVRIWZRVWXGLHVFRQFHUQLQJFHUYLFDODQGJDVWULFFDQFHUDJHSURYHG
WREHDULVNIDFWRUIRURYDULDQPHWDVWDVLV)RUWKLVUHDVRQVWXGLHVLQFOXGLQJSDWLHQWV
ZKRZHUHSRVWPHQRSDXVDO DW WKH WLPHRIRQFRORJLFDOGLDJQRVLVZHUHQRW WDNHQ LQWR
DFFRXQW:KHQQRPHQVWUXDOVWDWXVZDVUHSRUWHGIHPDOHSDWLHQWVOHVVWKDQ\HDUVROG
DWWKHWLPHRIRQFRORJLFDOGLDJQRVLVZHUHLQFOXGHGEDVHGRQWKHREVHUYDWLRQWKDWWKH
PHGLDQDJHRIRQVHWRIPHQRSDXVHLQ(XURSHDQG1RUWKHUQ$PHULFDUDQJHGIURP
WR\HDUV
Autopsy studies
'DWD RQ WKH SUHYDOHQFH RI RYDULDQ LQYROYHPHQW REWDLQHG IURP GHFHDVHG SDWLHQWVȇ
DXWRSV\ UHSRUWV SUHVXPDEO\ UHSUHVHQW DQ XSSHU H[WUHPH )RU WKLV UHDVRQ DXWRSV\
VWXGLHVUHSRUWLQJRQSRVWPRUWHPH[DPLQDWLRQRIIHPDOHFDQFHUSDWLHQWVLQFOXGLQJWKH
LQYHVWLJDWLRQRI WKHRYDULHVZHUH LQFOXGHG6WXGLHVGHVFULELQJSRSXODWLRQVFRQWDLQLQJ
WKHIROORZLQJW\SHVRISDWLHQWVZHUHH[FOXGHG
» 3DWLHQWV ZLWK D KHUHGLWDU\ FDQFHU V\QGURPH DVVRFLDWHG ZLWK DQ LQFUHDVHG ULVN RI
RYDULDQFDQFHUVXFKDVD%5&$RU%5&$PXWDWLRQ/\QFKW\SHΖΖRU3HXW]-HJKHUV
V\QGURPH
» 3DWLHQWVZLWKSULPDU\RYDULDQFDQFHU
» 3DWLHQWVZKRZHUHSRVWPHQRSDXVDORULIQRPHQVWUXDOVWDWXVZDVJLYHQROGHUWKDQ
\HDUVRIDJHDWGLDJQRVLV
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Subgroups
:KHQRQO\SDUWRIDVWXG\SRSXODWLRQPHW WKH LQFOXVLRQFULWHULD UHOHYDQWVXEJURXSV
ZHUH DQDO\VHG LI SRVVLEOH )RU LQVWDQFH IURP VWXGLHV GHVFULELQJ ERWK SUH DQG SRVW
PHQRSDXVDOSDWLHQWVRQO\GDWDUHJDUGLQJSUHPHQRSDXVDOZRPHQZHUHH[WUDFWHG
Search strategy 
5HOHYDQWVWXGLHVZHUHLGHQWLȴHGIURP0('/Ζ1(XVLQJWKH3XE0HGGDWDEDVH(0%$6(
DQG WKH &RFKUDQH /LEUDU\ ZLWKRXW DQ\ UHVWULFWLRQV RQ WKH GDWH RI SXEOLFDWLRQ $
FRPELQDWLRQRI0HGLFDO6XEMHFW+HDGLQJV0H6+RU(PWUHHWHUPVDQGIUHHWH[WZRUGV
IRUPXODWHGDIWHUFRQVXOWDWLRQRIDQLQIRUPDWLRQVSHFLDOLVWIURPWKH5DGERXG8QLYHUVLW\
1LMPHJHQ/LEUDU\ZDVXVHGWRJHQHUDWHDOLVWRIFLWDWLRQV7KHVHDUFKZDVUHVWULFWHGWR
DUWLFOHVZULWWHQ LQ WKH (QJOLVK ODQJXDJH DQGZDV ODVW XSGDWHGPLG-XQH'HWDLOV
RQWKHVHDUFKVWUDWHJ\IRU3XE0HGDUHGLVSOD\HGLQ7DEOHΖ7KLVVWUDWHJ\ZDVPRGLȴHG
IRU(0%$6(DQG WKH&RFKUDQH/LEUDU\:HFRPSOHPHQWHGRXUHOHFWURQLFVHDUFKZLWK
DPDQXDOVHDUFKRIELEOLRJUDSKLHV IURPUHOHYDQWDUWLFOHVDLPLQJ WR LGHQWLI\DGGLWLRQDO
UHOHYDQWVWXGLHVQRWFDSWXUHGE\RXUHOHFWURQLFVHDUFK
Study selection
7KHVHOHFWLRQRIUHOHYDQWVWXGLHVZDVLQGHSHQGHQWO\FRQGXFWHGE\WZRUHYLHZHUV/%
DQG53)LUVWWLWOHVDQGDEVWUDFWVZHUHH[DPLQHGWRGHFLGHZKHWKHUWKHVWXG\PLJKW
IXOȴO WKHSUHGHȴQHG VHOHFWLRQ FULWHULD 6HFRQGO\ IXOO WH[WV IURPVHOHFWHGDUWLFOHVZHUH
UHDGWRPDNHDȴQDOLQRUH[FOXVLRQGHFLVLRQ:KHQRQHRUERWKUHYLHZHUVZHUHQRWVXUH
DERXWWKLVȴQDOGHFLVLRQFRQVHQVXVZDVUHVROYHGE\GLVFXVVLQJWKHDUWLFOHWRJHWKHURUE\
DUELWUDWLRQE\DWKLUGUHYLHZHU&&%
Data collection
'DWD H[WUDFWLRQ ZDV SHUIRUPHG E\ WZR DXWKRUV LQGHSHQGHQWO\ /% DQG 53 DQG
GLVDJUHHPHQWZDVUHVROYHGE\FRQVHQVXVRUDUELWUDWLRQE\DWKLUGUHYLHZHU&&%RU
E\GLVFXVVLQJWKHSDSHUZLWKDPHGLFDORQFRORJLVW6(.RUJ\QDHFRORJLFDORQFRORJLVW
/)0 7KH IROORZLQJ LQIRUPDWLRQ ZDV UHFRUGHG IURP WKH LQFOXGHG VWXGLHV DXWKRUȇV
QDPHVSXEOLFDWLRQ\HDUVWXG\GHVLJQSDWLHQWDQGWXPRXUFKDUDFWHULVWLFVRQFRORJLFDO
WUHDWPHQWDQGRXWFRPHRIRYDULDQLQYROYHPHQW$GGLWLRQDOO\GXUDWLRQRIIROORZXSZDV
UHFRUGHG LQ IROORZXS VWXGLHV DIWHU DXWRWUDQVSODQWDWLRQ DQG LQ [HQRWUDQVSODQWDWLRQ
VWXGLHV ΖQ VWXGLHV UHSRUWLQJ RQ DQDO\VLV RI RYDULDQ WLVVXH GLDJQRVWLF WRROVZHUH DOVR
UHFRUGHG
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Table I. 6HDUFKVWUDWHJ\IRULGHQWLȴFDWLRQRIVWXGLHVLQ3XE0HG
Type I studies 
Follow-up 
autotransplantation
Type II studies 
Histology, PCR and 
xenotransplantation
Type III and IV studies 
Clinical studies
2YDU\>PHVK@25
RYDU>WLDE@
$1'
2YDU\
WUDQVSODQWDWLRQ>PHVK@
25WUDQVSODQWDWLRQ
DXWRORJRXV>PHVK@
25DXWRORJRXV
WUDQVSODQW>WLDE@25
DXWRWUDQVSODQW>WLDE@
25DXWRJUDIW>WLDE@25
RYDULDQJUDIW>WLDE@25
UHLPSODQW>WLDE@
$1'
&U\RSUHVHUYDWLRQ>PHVK@
25FU\RSUHVHUY>WLDE@
25FU\Rȴ[DW>WLDE@25
FU\RQLFVXVSHQVLRQ25
IUR]HQWKDZHG>WLDE@25
IUR]HQ>WLDE@25
IHUWLOLW\>WLDE@$1'
SUHVHUY>WLDE@
2YDU\>PHVK@25RYDU>WLDE@
$1'
+LVWRORJ\>PHVK@253RO\PHUDVHFKDLQ
UHDFWLRQ>PHVK@25KLVWRORJ>WLDE@
25LPPXQRKLVWRFKHPL>WLDE@25
KLVWRF\WRFKHPL>WLDE@25SRO\PHUDVH
FKDLQUHDFWLRQ>WLDE@25SRO\PHUDVH
FKDLQUHDFWLRQV>WLDE@253&5>WLDE@
25SDWKRORJ\>PHVK@25RYDU\
SDWKRORJ\>PHVK@25SDWKRORJ>WLDE@
257UDQVSODQWDWLRQKHWHURORJRXV
>PHVK@25[HQRWUDQVSODQW>WLDE@
25[HQRJUDIW>WLDE@25
KHWHURJUDIW>WLDE@25KHWHURORJRXV
WUDQVSODQW>WLDE@25UHLPSODQW>WLDE@
25RYDU\WUDQVSODQWDWLRQ>PHVK@25
WUDQVSODQW>WLDE@
$1'
1HRSODVPV>PHVK@25QHRSODVP>WLDE@
25FDQFHU>WLDE@25FDQFHUV>WLDE@25
FDQFHURXV>WLDE@25PDOLJQDQF\>WLDE@
25PDOLJQDQW>WLDE@25WXPRU>WLDE@
25WXPRXU>WLDE@25WXPRUV>WLDE@25
WXPRXUV>WLDE@25FDUFLQRPD>WLDE@25
O\PSKRPD>WLDE@25OHXNHPLD>WLDE@25
OHXNDHPLD>WLDE@
$1'
2YDULDQQHRSODVPVVHFRQGDU\>PHVK@
25QHRSODVPUHVLGXDO>PHVK@25
PLQLPDOUHVLGXDOGLVHDVH>WLDE@25
WXPRU>WLDE@25WXPRXU>WLDE@25
WXPRUV>WLDE@25WXPRXUV>WLDE@25
GLVHDVH>WLDE@25QHRSODVP>WLDE@
25FDQFHU>WLDE@25FDQFHUV>WLDE@25
PDOLJQDQ>WLDE@$1'UHVLGXDO>WLDE@25
UHVHHGLQJ>WLDE@25FRQWDPLQDWLRQ
2YDU\>PHVK@25
RYDU>WLDE@
$1'
2YDULDQQHRSODVPV
VHFRQGDU\>PHVK@25
1HRSODVP
PHWDVWDVLV>PHVK@25
PHWDVWD>WLDE@
$1'
Ȇ5LVN
$VVHVVPHQWȇ>0HVK@25
Ȇ5LVN)DFWRUVȇ>0HVK@25
ULVN>WLDE@25RYDULDQ
QHRSODVPV
HSLGHPLRORJ\>PHVK@25
HSLGHPLRORJ\>PHVK@25
HSLGHPLRORJ>WLDE@25
LQFLGHQFH>PHVK@25
LQFLGHQ>WLDE@25
SUHYDOHQFH>PHVK@25
SUHYDOHQ>WLDE@25
SDWLHQWV>WLDE@25
FDVHV>WLDE@25
SRSXODWLRQ>WLDE@25
Ȇ3RSXODWLRQȇ>0HVK@25
Ȇ3DWLHQWVȇ>0HVK@
7KHVHDUFKWHUPVGLVSOD\HGLQWKHWKUHHFROXPQVZHUHFRPELQHGZLWK25LQWKHGHȴQLWLYHVHDUFK
7HUPVZLWK>WLDE@UHȵHFWIUHHWH[WWHUPVDSSHDULQJLQWLWOHRUDEVWUDFW
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Figure I. 35Ζ60$ȵRZFKDUWRIWKHV\VWHPDWLFUHYLHZSURFHVV 
5HFRUGVLGHQWLȴHGWKURXJK
GDWDEDVHVHDUFKLQJ
Q 
7RWDOQXPEHURIUHFRUGV
LGHQWLȴHG
Q 
5HFRUGVVFUHHQHG
Q 
)XOOWH[WUHFRUGV
DVVHVVHGIRUHOLJLELOLW\
Q 
6WXGLHVLQFOXGHGLQ
TXDOLWDWLYHV\QWKHVLV
Q 
5HFRUGVH[FOXGHG
Q 
)XOOWH[WUHFRUGV
H[FOXGHGZLWKUHDVRQV
Q 
» 6WXG\GHVLJQRU
SRSXODWLRQ
» $JHPHQVWUXDO 
VWDWXV
» 2YDULDQPHWDVWDVLV
QRWUHSRUWHG
» &DVHUHSRUWV
» 1RIXOOWH[WDYDLODEOH
'XSOLFDWHVUHPRYHG
Q 
$GGLWLRQDOUHFRUGVLGHQWLȴHG
WKURXJKRWKHUVRXUFHV
Q 
Ζ'(17Ζ)Ζ&$7Ζ21
6&5((1Ζ1*
(/Ζ*Ζ%Ζ/Ζ7<
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Presentation of results
)RUHDFK WXPRXU W\SHDOO UHOHYDQWSXEOLFDWLRQVZHUHGLVFXVVHG7XPRXUVWDJHV $-&&
710FODVVLȴFDWLRQ)Ζ*2VWDJHV'XNHȇVVWDJHVDQG%RUPDQQVWDJHVDVGHVFULEHGLQWKH
UHVXOWVPD\QRWUHȵHFWFXUUHQWFODVVLȴFDWLRQVDVWKHVHDUHVXEMHFWHGWRUHJXODUUHYLVLRQV
:KHQWXPRXUVWDJHVZHUHQRWUHSRUWHGIRUWKHUHOHYDQWVXEJURXSRIDSDUWLFXODUVWXG\
WXPRXUFKDUDFWHULVWLFVZLOOEHSUHVHQWHGIRUWKHVWXG\SRSXODWLRQDVDZKROH'DWDZHUH
QRWSRROHGGXHWRWKHODUJHPHWKRGRORJLFDODQGFOLQLFDOKHWHURJHQHLW\RIWKHLQFOXGHG
VWXGLHVERWKGXHWRGL΍HUHQWVWXG\GHVLJQVDQGODUJHGL΍HUHQFHVLQSDWLHQWSRSXODWLRQV
UHJDUGLQJWXPRXUVWDJHVDQGRWKHUFKDUDFWHULVWLFV
Results
Study selection
2XU HOHFWURQLF VHDUFK \LHOGHG  KLWV $ ȵRZ VFKHPHRI RXU VHOHFWLRQ SURFHVV LV
RXWOLQHG LQ )LJXUH Ζ IROORZLQJ WKH 35Ζ60$ 6WDWHPHQW 3UHIHUUHG 5HSRUWLQJ ΖWHPV RI
6\VWHPDWLF5HYLHZVDQG0HWD$QDO\VHV$IWHUH[FOXVLRQRIGXSOLFDWHVDQG
DUWLFOHV RQ WLWOH RU DEVWUDFW EDVLV WKH IXOO WH[WV RI WKH UHPDLQLQJ  DUWLFOHV ZHUH
VFUHHQHG
$WRWDORIVWXGLHVGLGQRWPHHWRXUHOLJLELOLW\FULWHULDDQGZHUHWKHUHIRUHH[FOXGHG
7KLVJURXSFRQVLVWHGRIVWXGLHVWKDWGLGQRWSURYLGHRULJLQDOGDWDRUWKDWGLGQRW
PHHWRQHRIWKHVWXG\W\SHVPHQWLRQHGLQRXUHOLJLELOLW\FULWHULD$OWKRXJKGHVFULELQJWKH
IROORZXSRIDJURXSRIFDQFHUSDWLHQWVFOLQLFDODQGDXWRSV\VWXGLHVZHUHH[FOXGHG
VLQFHWKH\GLGQRWUHSRUWRQRYDULDQPHWDVWDVHVRUHYHQH[FOXGHGSDWLHQWVZLWKRYDULDQ
LQYROYHPHQW $ WRWDO RI  VWXGLHV GLG QRW PHHW WKH FULWHULD IRU DJH RU PHQVWUXDO
VWDWXV7KHUHZHUHFDVHUHSRUWVH[FOXGHGDVWKH\LQGLFDWHGRYDULDQLQYROYHPHQWLQ
DPDOLJQDQF\RQZKLFK LQIRUPDWLRQZDVDOUHDG\DYDLODEOH IURPFOLQLFDOVWXGLHV)LQDOO\
IURPDWRWDORIVWXGLHVQRIXOOWH[WYHUVLRQFRXOGEHREWDLQHGE\FRQWDFWLQJWKHDXWKRUV
RUE\FRQVXOWLQJLQWHUQDWLRQDOOLEUDULHV7KHUHPDLQLQJDUWLFOHVZHUHLQFOXGHGLQWKLV
UHYLHZ
Tumours of the breast 
6HYHUDOFDVHVRIRYDULDQWLVVXHDXWRWUDQVSODQWDWLRQLQEUHDVWFDQFHUSDWLHQWVKDYHEHHQ
GHVFULEHG2IWKHVHZRPHQRQHKDGDORFDOEUHDVWFDQFHUUHFXUUHQFH2EYLRXVO\WKLV
UHODSVHPD\QRWKDYHDQ\UHODWLRQWRWKHDXWRWUDQVSODQWDWLRQRIWKHRYDULDQWLVVXHDV
RQFRORJLFDO UHFXUUHQFHVGRDOVRRFFXU VSRQWDQHRXVO\8QIRUWXQDWHO\ WKHDXWKRUVGLG
QRWH[SOLFLWO\VWDWHZKHWKHUWKLVȆORFDOUHFXUUHQFHȇUHIHUUHGWRDUHFXUUHQFHLQWKHEUHDVW
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RUDUHFXUUHQFHQHDUWKHRYDULDQWUDQVSODQW
$QDGGLWLRQDOEUHDVWFDQFHUVXUYLYRUZDVUHSRUWHGWREHIUHHRIGLVHDVHPRQWKV
DIWHUWUDQVSODQWDWLRQ2WKHUUHSRUWVGLGQRWH[SOLFLWO\VWDWHWKHKHDOWKVWDWXVRI WKHLU
SDWLHQWVGXULQJIROORZXSDOWKRXJKWKHVHSDWLHQWVDUHOLNHO\WREHIUHHRIGLVHDVHVLQFH
PRVWRIWKHPZHUHSXUVXLQJSUHJQDQF\7KHPD[LPXPGXUDWLRQRIIROORZXSDIWHU
DXWRWUDQVSODQWDWLRQZDVPRQWKV 
+LVWRORJLFDO H[DPLQDWLRQ DQG [HQRWUDQVSODQWDWLRQ RI RYDULDQ WLVVXH IURP EUHDVW
FDQFHU SDWLHQWV SURYLGHG UHDVVXULQJ UHVXOWV 7DEOH ΖΖ 7ZR FOLQLFDO VWXGLHV LQGLFDWHG
RYDULDQ PHWDVWDVHV LQ EUHDVW FDQFHU SDWLHQWV DOWKRXJK WKH VWXG\ ZLWK WKH ODUJHVW
SRSXODWLRQ UHSRUWHG D YHU\ ORZ SHUFHQWDJH +RZHYHU UHVXOWV IURP DXWRSV\ VWXGLHV
VXJJHVWHGWKDWRYDULDQPHWDVWDVHVDUHIDLUO\FRPPRQLQDGYDQFHGEUHDVWFDQFHU$VQR
H[SOLFLWLQIRUPDWLRQRQ%5&$WHVWLQJZDVUHSRUWHGLQWKHFOLQLFDODQGDXWRSV\VWXGLHVLW
UHPDLQVXQFOHDUZKHWKHU%5&$SDWLHQWVZHUHSDUWRIWKHVWXGLHV
Tumours of the genital tract
Cervical carcinoma
.LP HW DO UHSRUWHG D WRWDO RI  SURFHGXUHV RI RYDULDQ WLVVXH DXWRWUDQVSODQWDWLRQ LQ
FHUYLFDOFDQFHUVXUYLYRUV+LVWRORJLFDODQDO\VLVVKRZHGQRRYDULDQ LQYROYHPHQW LQ
WKHVHSDWLHQWV2QHSDWLHQWKDGDQRQFRORJLFDOUHODSVHDQGGHFHDVHGVKRUWO\DIWHU
DXWRWUDQVSODQWDWLRQ$OWKRXJKVSHFLȴFLQIRUPDWLRQDERXWWKHQDWXUHRIWKLVRQFRORJLFDO
UHFXUUHQFHFDQQRWEHIRXQGLQWKHSXEOLFDWLRQWKHDXWKRUVGRQRWVXVSHFWWKHUHODSVHWR
EHDUHVXOWIURPWKHDXWRWUDQVSODQWDWLRQEXWFRQVLGHULWWREHDULVHQVSRQWDQHRXVO\
'HVSLWH DPD[LPXPSHULRGRI  \HDUV DIWHURYDULDQ WLVVXHDXWRWUDQVSODQWDWLRQ WKH
KHDOWKVWDWXVRIWKHRWKHUSDWLHQWVZDVQRWGHVFULEHG
$SDUW IURP WKHVH DXWRWUDQVSODQWDWLRQV UHVXOWV ZHUH DYDLODEOH IURP KLVWRORJLFDO
H[DPLQDWLRQIRURQO\DVPDOOJURXSRISDWLHQWVDVZHOODVIURPFOLQLFDOVWXGLHV7DEOHΖΖΖ
:KHUHDVPRVWFOLQLFDOVWXGLHVUHSRUWHGORZSHUFHQWDJHVRIRYDULDQLQYROYHPHQWLQWKHLU
SRSXODWLRQV VWXGLHV UHSRUWHGPHWDVWDVHV LQPRUH WKDQRI WKHSDWLHQWV LQ WKHLU
VXESRSXODWLRQRQHVWXG\ZLWKRQO\SDWLHQWVDQGDQRWKHUVWXG\ZLWKDVXEJURXSRI
SUHPHQRSDXVDODGHQRFDUFLQRPDSDWLHQWV 
Endometrial carcinoma
2QHFDQK\SRWKHVLVHWKDWSDWLHQWVVX΍HULQJ IURPHQGRPHWULDOFDQFHUPD\QRWSUHIHU
FU\RSUHVHUYDWLRQ RI RYDULDQ WLVVXH HVSHFLDOO\ ZKHQ IDFLQJ K\VWHUHFWRP\ RU SHOYLF
LUUDGLDWLRQDVFDQFHUWUHDWPHQW1HYHUWKHOHVVWKHVHSDWLHQWVPD\ZLVKWRIXOȴOWKHLUFKLOG
ZLVKZLWKKHOSRIDVXUURJDWHPRWKHULQWKHIXWXUH3UHVXPDEO\GXHWRWKHQDWXUHRIWKH
GLVHDVH DQG LWV WUHDWPHQW RYDULDQ WLVVXH DXWRWUDQVSODQWDWLRQKDVQRW EHHQ UHSRUWHG
LQ HQGRPHWULDO FDQFHU SDWLHQWV 'DWD IURP KLVWRORJLFDO H[DPLQDWLRQ DUH VFDUFH ZKLOH
FOLQLFDOVWXGLHVZLWKUHODWLYHO\VPDOOVDPSOHVL]HVDUHDYDLODEOH7DEOHΖ97KHVHVWXGLHV
UHYHDOHGWKDWRYDULDQPHWDVWDVHVFRXOGRFFXULQSDWLHQWVZLWKGL΍HUHQWWXPRXUVWDJHV
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2QHODUJHUVWXG\LQFOXGLQJRQO\)Ζ*2ΖSDWLHQWVUHSRUWHGDUHODWLYHO\ORZSHUFHQWDJHRI
RYDULDQLQYROYHPHQW 
Other tumours of the female genital organs 
1RDXWRWUDQVSODQWDWLRQSURFHGXUHVKDYHEHHQUHSRUWHGLQSDWLHQWVZLWKRWKHUW\SHVRI
J\QDHFRORJLFDOPDOLJQDQFLHV2QHVWXG\UHSRUWHGRQWKHLQFLGHQFHRIRYDULDQPHWDVWDVHV
LQDJURXSRISDWLHQWVZKRGLHGDIWHUDGLDJQRVLVRIXWHULQHFDQFHUZLWKRXWVSHFLI\LQJ
FDQFHUW\SHRUVWDJHΖQFOXGHGLQWKLVVWXG\ZHUHSDWLHQWVRI\HDUVRU\RXQJHUZKR
KDGKDGXWHULQHFDQFHUZLWKRXWRYDULDQLQYROYHPHQW$PRQJVWSDWLHQWVDJHGWR
\HDUVKDGRYDULDQPHWDVWDVHVZKLOHIURPWKHSDWLHQWVDJHGWRKDG
PHWDVWDVHV
$OWKRXJKWKHLQFLGHQFHRIRYDULDQLQYROYHPHQWLQSDWLHQWVZLWKRWKHUJ\QDHFRORJLFDO
PDOLJQDQFLHV FDQQRW EH REWDLQHG IURP VWXGLHV ZLWK ODUJHU SRSXODWLRQV FDVH UHSRUWV
LQGLFDWHG RYDULDQ LQYROYHPHQW LQ YDULRXV PDOLJQDQFLHV 2YDULDQ PHWDVWDVHV KDYH
EHHQ IRXQG LQZRPHQZLWK DQ HSLWKHOLRLG RU SODFHQWDO VLWH WURSKREODVWLF WXPRXU 
OHLRP\RVDUFRPDHQGRPHWULDOVWURPDOVDUFRPDDQGRWKHUWXPRXUV
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Tumours of the gastrointestinal tract
Gastric cancer
$XWRWUDQVSODQWDWLRQKDVQRWEHHQSHUIRUPHGLQSDWLHQWVVX΍HULQJIURPJDVWULFFDQFHU
)LYH FOLQLFDO DQG DXWRSV\ VWXGLHV ZHUH LGHQWLȴHG WKDW SUHVHQWHG GDWD RQ RYDULDQ
LQYROYHPHQWLQJDVWULFFDQFHU7DEOH9DOOIURP$VLDQFRXQWULHV7KHLQFLGHQFHVUHSRUWHG
IRURYDULDQPHWDVWDVHVYDULHGFRQVLGHUDEO\7KHORZHVWLQFLGHQFHZDVUHSRUWHGLQ
DFOLQLFDOIROORZXSVWXG\DPRQJVWSDWLHQWVZLWKJDVWULFFDQFHU7ZRUHODWLYHO\VPDOO
DXWRSV\VWXGLHVGHVFULEHGPHWDVWDVHVLQDOOSUHPHQRSDXVDOSDWLHQWVVWXGLHGDOWKRXJK
RQH RI WKHVH VWXGLHV IRFXVVHG RQ JDVWULF FDQFHU SDWLHQWV ZKR DOUHDG\ KDG FHUYLFDO
PHWDVWDVHV 
Colorectal, appendiceal and anal cancer
7ZRUHSRUWVZHUHUHWULHYHGGHVFULELQJRYDULDQ WLVVXHDXWRWUDQVSODQWDWLRQ LQDSDWLHQW
ZLWKDQDOFDQFHU+RZHYHUQRLQIRUPDWLRQZDVSURYLGHGRQWKHDQDO\VLVRIWKHRYDULDQ
WLVVXHIRUPDOLJQDQWFHOOVRURQWKHKHDOWKVWDWXVRIWKHSDWLHQWDIWHUWUDQVSODQWDWLRQ 
'DWD RQ KLVWRORJLFDO H[DPLQDWLRQ RI RYDULDQ WLVVXH IURP FRORQ FDQFHU SDWLHQWV
XQGHUJRLQJ RYDULDQ WLVVXH FU\RSUHVHUYDWLRQ ZHUH VFDUFH ZKLOH VHYHUDO FOLQLFDO DQG
DXWRSV\VWXGLHVLQGLFDWHGRYDULDQPHWDVWDVHVWREHSUHVHQWLQFRORQFDUFLQRPDSDWLHQWV
7DEOH9Ζ8QIRUWXQDWHO\VWXG\SRSXODWLRQVZHUHUHODWLYHO\VPDOO IRURXWRIFOLQLFDO
VWXGLHVDQGSRSXODWLRQVFRQVLVWHGRISDWLHQWVZLWKYDU\LQJWXPRXUVWDJHV
$ VLQJOH UHSRUW RQ WKH IUHTXHQF\RI RYDULDQPHWDVWDVHV IURPDSSHQGLFHDO FDQFHU
UHSRUWHGDQLQFLGHQFHRIDQGLQGLFDWHGWKDWSDWLHQWVZLWKDGYDQFHGFDQFHUVWDJHV
ZHUHPRVW DW ULVN IRUKDYLQJRYDULDQPHWDVWDVHV $GGLWLRQDO FDVH UHSRUWVGHVFULEHG
RYDULDQLQYROYHPHQWLQYDULRXVKLVWRORJLFDOW\SHVRIDSSHQGLFHDOFDQFHU
Other tumours of the gastrointestinal tract 
)RU WXPRXUV RI RWKHU SDUWV RI WKH JDVWURLQWHVWLQDO WUDFW QHLWKHU DXWRWUDQVSODQWDWLRQ
UHSRUWVQRUHSLGHPLRORJLFGDWDZHUHDYDLODEOH1HYHUWKHOHVVRYDULDQ LQYROYHPHQWKDV
EHHQLQGLFDWHGLQFDVHUHSRUWVGHVFULELQJSDWLHQWVZLWKKHSDWRFHOOXODUFDUFLQRPD 
KHSDWREODVWRPDDQGELOHGXFWRUJDOOEODGGHUFDUFLQRPDV7XPRXUVRIWKHVPDOO
ERZHODQGSDQFUHDWLFWXPRXUVZHUHDOVRVKRZQWRKDYHWKHFDSDFLW\WRPHWDVWDVLVHWR
WKHRYDULHV
Lymphomas
7KHIROORZXSIURPO\PSKRPDVXUYLYRUVZKRUHFHLYHGRYDULDQWLVVXHDXWRWUDQVSODQWDWLRQ
KDV QRW EHHQ H[WHQVLYHO\ GHVFULEHG ZKHQ LW FRPHV WR GLVHDVH VWDWXV 1HYHUWKHOHVV
QXPHURXVDXWRWUDQVSODQWDWLRQSURFHGXUHVKDYHEHHQSHUIRUPHGLQO\PSKRPDVXUYLYRUV
DQGQR UHFXUUHQW FDQFHU KDV EHHQ UHSRUWHG IROORZLQJ WUDQVSODQWDWLRQ ΖQ
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DFFRUGDQFH ZLWK WKHVH ȴQGLQJV KLVWRORJLFDO DVVHVVPHQW DQG [HQRWUDQVSODQWDWLRQ RI
RYDULDQFRUWH[ IUDJPHQWVREWDLQHGIRUFU\RSUHVHUYDWLRQSXUSRVHV IDLOHGWRUHYHDODQ\
WXPRXUFRPSRQHQWVWDEOH9ΖΖ
ΖQDFOLQLFDOVWXG\IRFXVVLQJRQSDWLHQWVZLWKO\PSKRPDLQWKHJ\QDHFRORJLFDORUJDQV
DV ZHOO DV DQ DXWRSV\ VWXG\ UHJDUGLQJ O\PSKRPD SDWLHQWV RYDULDQ LQYROYHPHQW KDV
EHHQ GHVFULEHG 7DEOH 9ΖΖ 8QIRUWXQDWHO\ WKHVH VWXGLHV GLG QRW SURYLGH LQVLJKW LQ
WKH ULVNRIRYDULDQ LQYROYHPHQW LQGL΍HUHQW W\SHVRI O\PSKRPD&DVHVWXGLHV LQGLFDWHG
WKDW RYDULDQ PHWDVWDVHV FRXOG RFFXU LQ SDWLHQWV VX΍HULQJ IURP +RGJNLQȇV DQG QRQ
+RGJNLQȇV O\PSKRPD %XUNLWWȇV O\PSKRPD ODUJH DQG VPDOO FHOO O\PSKRPD PL[HG
O\PSKRF\WLF KLVWLRF\WLF DQG O\PSKRF\WLF O\PSKRPD O\PSKRVDUFRPD DQG IROOLFXODU
O\PSKREODVWRPD
Leukaemia
$XWRWUDQVSODQWDWLRQRIRYDULDQWLVVXHKDVQHYHUEHHQUHSRUWHGIRUSDWLHQWVZLWKOHXNDHPLD
SUHVXPDEO\ GXH WR WKH DODUPLQJ UHVXOWV IURP 3&5 DQDO\VLV DQG [HQRWUDQVSODQWDWLRQ
H[SHULPHQWV ΖQGHHG RYDULDQ LQYROYHPHQW KDV EHHQ UHSHDWHGO\ LQGLFDWHG LQ GL΍HUHQW
W\SHVRI OHXNDHPLDE\PHDQVRI [HQRWUDQVSODQWDWLRQRU3&5DQDO\VLVXVLQJDGLVHDVH
VSHFLȴF PROHFXODU PDUNHU ΖQ DGGLWLRQ RYDULDQ LQYROYHPHQW LQ OHXNDHPLD KDV EHHQ
UHSRUWHGLQDXWRSV\VWXGLHV7DEOH9ΖΖΖ
Tumours of the urinary tract
$XWRWUDQVSODQWDWLRQ RI RYDULDQ WLVVXH KDV QRW EHHQ SHUIRUPHG LQ SDWLHQWV VX΍HULQJ
IURPXULQDU\WUDFWWXPRXUV+LVWRORJLFDODQDO\VLVRIRYDULDQWLVVXHIURPSDWLHQWVZLWK
QHSKUREODVWRPDVKRZHGQRHYLGHQFHRIRYDULDQLQYROYHPHQWDOWKRXJKFDVHUHSRUWV
didGHPRQVWUDWHRYDULDQLQYROYHPHQWLQQHSKUREODVWRPD
2QO\RQH FOLQLFDO VWXG\KDV UHSRUWHGRQ WKH LQFLGHQFHRIRYDULDQPHWDVWDVHV LQ D
JURXSRISUHPHQRSDXVDO IHPDOHSDWLHQWVZLWKD WXPRXURI WKHXULQDU\ WUDFWQDPHO\
FDUFLQRPD RI WKH ELOKDU]LDO XULQDU\ EODGGHU ΖQ WKLV VWXG\ QR HYLGHQFH RI RYDULDQ
PHWDVWDVHVZDVIRXQGLQSDWLHQWV'HVSLWHWKHVHȴQGLQJVVHYHUDOFDVHUHSRUWVKDYH
LQGLFDWHGRYDULDQLQYROYHPHQWLQEODGGHUFDQFHUSDWLHQWV5HQDOFHOOFDUFLQRPDDOVR
KDVWKHSRWHQWLDOWRPHWDVWDVLVHWRWKHRYDULHVDVZHOODVWUDQVLWLRQDOFHOOFDUFLQRPD
RIWKHXULQDU\WUDFWDQGRWKHUXULQDU\WUDFWWXPRXUV
56 | &KDSWHU
3
Ta
bl
e 
V.
 (S
LGH
P
LRO
RJ
LFD
OG
DW
DI
UR
P
JD
VWU
LF
FD
QF
HU
VW
XG
LHV
Fi
rs
t a
ut
ho
r,
 
ye
ar
Sa
m
pl
e 
si
ze
 
As
se
ss
m
en
t 
M
en
st
ru
al
 
st
at
us
 o
r 
ag
e 
(y
ea
rs
)
Ch
ar
ac
te
ri
st
ic
s
st
ud
y 
gr
ou
p
Ch
ar
ac
te
ri
st
ic
s 
pa
ti
en
ts
 
w
it
h 
ov
ar
ia
n 
m
et
as
ta
si
s
O
nc
ol
og
ic
al
 th
er
ap
y
st
ud
y 
gr
ou
p
O
va
ri
an
 
m
et
as
ta
si
s
H
is
to
lo
gy
 o
r 
PC
R 
(O
TC
 p
at
ie
nt
s)
- Xe
no
tr
an
sp
la
nt
at
io
n
- Cl
in
ic
al
 s
tu
di
es
.LP






&O
LQL
FD
OIR
OOR
Z
XS



P
RQ
WK
V
Pr
e-
P
HQ
RS
DX
VD
O
3D
SLO
ODU
DQ
G
WX
EX
ODU

P
XF
LQR
XV
R
U
65
&&
$-
&&
VW
DJ
HΖ
D
Ζ9
%R
UUP
DQ
Q
W\S
H
ΖΖ9

15
*D
VWU
HF
WR
P
\
/1
'






<R
RN






+L
VWR
ORJ
\


0
RG
HU
DW
HO\

RU
S
RR
UO\

GL΍
HU
HQ
WLD
WH
G
P
XF
LQR
XV
R
U
65
&&
(D
UO\
FD
UF
LQR
P
D

%R
UUP
DQ
Q
W\S
HΖ
9
%R
UUP
DQ
Q
W\S
H
ΖΖΖ
9
15






Au
to
ps
y 
+L
UR
QR





$X
WR
SV
\
Pr
e-
P
HQ
RS
DX
VD
O
15
IR
UV
XE
JU
RX
S
15
Tr
ea
te
d 
bu
t n
ot
 
IX
UWK
HU
VS
HF
LȴH
G





$XWRWUDQVSODQWDWLRQRIFU\RSUHVHUYHGRYDULDQWLVVXHDQGWKHULVNRIUHLQWURGXFLQJPDOLJQDQF\ | 57
3
ΖP
DF
KL




$X
WR
SV
\
Pr
e-
P
HQ
RS
DX
VD
O
3R
RU
O\
GL΍
HU
HQ
WLD
WH
G
$&

RU
65
&&
P
HW
DV
WD
WLF
WR
WK
H
FH
UY
L[
(D
UO\
FD
UF
LQR
P
D

%R
UUP
DQ
Q
W\S
HΖ
9
15
VX
E
WR
WD
OJ
DV
WUH
FWR
P
\






.\
RQ
R





$X
WR
SV
\


15
15
15







$J
H






$J
H









$J
H










$J
H










O
TC
 =
 O
va
ria
n 
tis
su
e 
cr
yo
pr
es
er
va
tio
n;
 S
RC
C 
= 
Si
gn
et
 ri
ng
 c
el
l c
ar
ci
no
m
a;
 A
C 
= 
Ad
en
oc
ar
ci
no
m
a;
 L
N
D
 =
 ly
m
ph
 n
od
e 
di
ss
ec
tio
n;
 N
R 
= 
N
ot
 R
ep
or
te
d.
6WD
JH
VL
QW
KLV
WD
EOH
DU
HD
FF
RU
GLQ
JW
RW
KH
$-
&&
71
0
RU
%
RU
P
DQ
QF
ODV
VLȴ
FD
WLR
Q
58 | &KDSWHU
3
Ta
bl
e 
VI
. (
SLG
HP
LRO
RJ
LFD
OG
DW
DI
UR
P
FR
ORU
HF
WD
OF
DQ
FH
UV
WX
GLH
V
Fi
rs
t a
ut
ho
r,
 
ye
ar
Sa
m
pl
e 
si
ze
 
As
se
ss
m
en
t 
M
en
st
ru
al
 
st
at
us
 o
r 
ag
e 
(y
ea
rs
)
Ch
ar
ac
te
ri
st
ic
s
st
ud
y 
gr
ou
p
Ch
ar
ac
te
ri
st
ic
s 
pa
ti
en
ts
 
w
it
h 
ov
ar
ia
n 
m
et
as
ta
si
s
O
nc
ol
og
ic
al
 
th
er
ap
y
st
ud
y 
gr
ou
p
O
va
ri
an
 m
et
as
ta
si
s
H
is
to
lo
gy
 o
r 
PC
R 
(O
TC
 p
at
ie
nt
s)
$]
HP





+L
VWR
ORJ
\

+L
VWR
FK
HP
LVW
U\

)U
HV
K
RY
DU
LDQ
WLV
VX
H
Pr
e-
P
HQ
RS
DX
VD
O
27
&
SD
WLH
QW
Z
LWK

FR
ORQ
FD
QF
HU
-
1R
&
7R
U5
7

Xe
no
tr
an
sp
la
nt
at
io
n
- Cl
in
ic
al
 s
tu
di
es
%O
DP
H\






&O
LQL
FD
OIR
OOR
Z
XS



P
RQ
WK
V
ȱ

Pa
tie
nt
s 
un
de
rg
oi
ng
 
UH
VH
FWL
RQ
R
ID

SU
LP
DU
\$
&
RI
WK
H
FR
ORQ
R
UU
HF
WX
P
'X
NH
ȇV
VWD
JH
%
'
'X
NH
ȇV
VWD
JH
%

an
d 
C
5H
VH
FWL
RQ






&X
WD
LW





&O
LQL
FD
OIR
OOR
Z
XS

1
5
Pr
e-
P
HQ
RS
DX
VD
O
$G
HQ
RF
DU
FLQ
RP
D
RI
WK
HF
ROR
Q
'X
NH
ȇV
VWD
JH
$
&
'X
NH
ȇV
VWD
JH
&
5H
VH
FWL
RQ





'R
P
HU
JX
H





&O
LQL
FD
OIR
OOR
Z
XS

IU
RP

WR
!
\
HD
UV



Pa
tie
nt
s 
tr
ea
te
d 
IR
UF
ROR
UH
FWD
O
P
XF
LQR
XV
$
&
'X
NH
ȇV
VWD
JH

$
'

15
5H
VH
FWL
RQ
&
7
57






0
DF
.H
LJD
Q





+L
VWR
ORJ
\
Pr
e-
P
HQ
RS
DX
VD
O
Pa
tie
nt
s 
w
ho
 
UH
FH
LYH
G
SU
RS
K\
ODF
WLF

RR
SK
RU
HF
WR
P
\
IR
UF
ROR
UH
FWD
O$
&
'X
NH
ȇV
VWD
JH
%

1 

&
1
 
'

1 

5H
VH
FWL
RQ





$XWRWUDQVSODQWDWLRQRIFU\RSUHVHUYHGRYDULDQWLVVXHDQGWKHULVNRIUHLQWURGXFLQJPDOLJQDQF\ | 59
3
3LW
OXN





&O
LQL
FD
OIR
OOR
Z
XS

ȱ

$&
R
IF
ROR
Q
RU

UH
FWX
P

'X
NH
ȇV
VWD
JH
%
'
15
5H
VH
FWL
RQ






Au
to
ps
y
.\
RQ
R





$X
WR
SV
\


15
15
15






$J
H








$J
H









$J
H










O
TC
 =
 O
va
ria
n 
tis
su
e 
cr
yo
pr
es
er
va
tio
n;
 C
T 
= 
ch
em
ot
he
ra
py
, R
T 
= 
ra
di
ot
he
ra
py
; A
C 
= 
Ad
en
oc
ar
ci
no
m
a;
 N
R 
= 
no
t r
ep
or
te
d.
 
60 | &KDSWHU
3
Ta
bl
e 
VI
I. 
(S
LGH
P
LRO
RJ
LFD
OG
DW
DI
UR
P
O\
P
SK
RP
DV
WX
GLH
V
Fi
rs
t a
ut
ho
r,
 
ye
ar
Sa
m
pl
e 
si
ze
 
As
se
ss
m
en
t 
M
en
st
ru
al
 
st
at
us
 o
r 
ag
e 
(y
ea
rs
)
Ch
ar
ac
te
ri
st
ic
s
st
ud
y 
gr
ou
p
Ch
ar
ac
te
ri
st
ic
s 
pa
ti
en
ts
 
w
it
h 
ov
ar
ia
n 
m
et
as
ta
si
s
O
nc
ol
og
ic
al
 
th
er
ap
y
st
ud
y 
gr
ou
p
O
va
ri
an
 
m
et
as
ta
si
s
H
is
to
lo
gy
 o
r 
PC
R 
(O
TC
 p
at
ie
nt
s)
+X
VH
U




+L
VWR
ORJ
\
)U
HV
K
RY
DU
LDQ
WLV
VX
H
Pr
e-
P
HQ
RS
DX
VD
O
27
&
SD
WLH
QW
V
+/
1
 
1+
/
1 

7X
P
RX
UV
WD
JH
1
5
-
Pr
io
r 
WUH
DW
P
HQ
W
15

.LP





+L
VWR
ORJ
\
)U
HV
K
RY
DU
LDQ
WLV
VX
H
Pr
e-
P
HQ
RS
DX
VD
O
27
&
SD
WLH
QW
V
+/
1
 


S
ULP
DU
\
GLV
HD
VH


UH
FX
UUH
QF
H
1+
/
1 


S
ULP
DU
\
GLV
HD
VH

UH
FX
UUH
QF
H
7X
P
RX
UV
WD
JH
1
5
-
Pr
io
r 
WUH
DW
P
HQ
W
15

0
HLU
RZ





+L
VWR
ORJ
\
)U
HV
K
RY
DU
LDQ
WLV
VX
H
Pr
e-
P
HQ
RS
DX
VD
O
27
&
SD
WLH
QW
V
H
L 6W
DJ
H
%
1
 
6W
DJ
H
$
1
 
6W
DJ
H
1
 
-
$W
OH
DV
W

pa
tie
nt
 h
ad
 
CT
 p
rio
r t
o 
27
&

0
HLU
RZ





+L
VWR
ORJ
\
3
&5

LP
P
XQ
RK
LVW
RF
KH
P
LFD
O
VWD
LQL
QJ
WR
G
HW
HF
W
5H
HG
6
WH
UQ
EH
UJ
FH
OOV

+
/
RU
P
ROH
FX
ODU

P
DU
NH
UV
1
+/

Pr
e-
P
HQ
RS
DX
VD
O
27
&
SD
WLH
QW
V
+/
1
 

1+
/
1 

-
CT
 b
ef
or
e 
27
&

+/
1
 

1+
/
1 


$XWRWUDQVSODQWDWLRQRIFU\RSUHVHUYHGRYDULDQWLVVXHDQGWKHULVNRIUHLQWURGXFLQJPDOLJQDQF\ | 61
3
2N
WD
\




R
U

+L
VWR
ORJ
\
)U
HV
K
RY
DU
LDQ
WLV
VX
H
Pr
e-
P
HQ
RS
DX
VD
O
27
&
SD
WLH
QW
V
+/
1
 

RU


SD
WLH
QW
V
1+
/
1 

-
15

3R
LUR
W




+L
VWR
ORJ
\
)U
HV
K
RY
DU
LDQ
WLV
VX
H
3U
H
SX
EH
UWD
O
27
&
SD
WLH
QW
V
+/
1
 
/\
P
SK
RP
D
12
6
1
 
-
$OO
S
DW
LHQ
W
un
de
rw
en
t 
VH
YH
UD
O
FR
XU
VH
VR
I
CT
 b
ef
or
e 
27
&

6H
VK
DG
UL




+L
VWR
ORJ
\

LP
P
XQ
RK
LVW
RF
KH
P
LVW
U\
Pr
e-
P
HQ
RS
DX
VD
O
27
&
SD
WLH
QW
V
6W
DJ
HΖ
ΖΖR
UΖ
9
1 

'L
VH
DV
HE
HOR
Z
GLD
SK
UD
JP
1
 
-
3U
LRU
&
7
1 

$
%9
'
1
 
6
WD
QI
RU
G
9
1 

&
KO9
33
1
 

Xe
no
tr
an
sp
la
nt
at
io
n
.LP





;H
QR
WUD
QV
SOD
QW
DW
LRQ

LQW
R

1
2'
/
W6
]
6&
Ζ'
P
LFH
$
QLP
DO
DX
WR
SV
\

ZH
HN
VD
IWH
U
WUD
QV
SOD
QW
DW
LRQ

Pr
e-
P
HQ
RS
DX
VD
O
27
&
SD
WLH
QW
V
+/
1
 


S
ULP
DU
\
GLV
HD
VH


UH
FX
UUH
QF
H
1+
/
1 


S
ULP
DU
\
GLV
HD
VH

UH
FX
UUH
QF
H
7X
P
RX
UV
WD
JH
1
5
-
15

5R
VH
QG
DK
O




;H
QR
WUD
QV
SOD
QW
DW
LRQ

RI
FU
\R
SU
HV
HU
YH
G
DQ
G
WK
DZ
HG
R
YD
ULD
Q
FR
UWH
[
LQW
R
LP
P
XQ
RG
Hȴ
FLH
QW

QX
GH
P
LFH

+L
VWR
ORJ
\
Z
HH
NV
DI
WH
U
[H
QR
WUD
QV
SOD
QW
DW
LRQ

Pr
e-
P
HQ
RS
DX
VD
O
27
&
SD
WLH
QW
VZ
LWK
+
/
DQ
G
1+
/
-
15

6F
KP
LGW





+L
VWR
ORJ
LFD
O
H[
DP
LQD
WLR
Q
of
 ti
ss
ue
 a
fte
r 
[H
QR
WUD
QV
SOD
QW
DW
LRQ

LQW
R
6&
Ζ'
P
RX
VH
)R
OOR
Z
XS

Z
HH
NV
Pr
e-
P
HQ
RS
DX
VD
O
27
&
SD
WLH
QW
Z
LWK
%
FH
OO
O\P
SK
RP
DV
WD
JH
ΖΖΖ
R
I
WK
HP
HG
LDV
WLQ
XP
-
1R
S
ULR
U
WUH
DW
P
HQ
W

62 | &KDSWHU
3
Fi
rs
t a
ut
ho
r,
 
ye
ar
Sa
m
pl
e 
si
ze
 
As
se
ss
m
en
t 
M
en
st
ru
al
 
st
at
us
 o
r 
ag
e 
(y
ea
rs
)
Ch
ar
ac
te
ri
st
ic
s
st
ud
y 
gr
ou
p
Ch
ar
ac
te
ri
st
ic
s 
pa
ti
en
ts
 
w
it
h 
ov
ar
ia
n 
m
et
as
ta
si
s
O
nc
ol
og
ic
al
 
th
er
ap
y
st
ud
y 
gr
ou
p
O
va
ri
an
 
m
et
as
ta
si
s
Cl
in
ic
al
 s
tu
di
es
+D
UUL
V





+L
VWR
ORJ
LFD
O
H[
DP
LQD
WLR
Q
RI

UH
VH
FWL
RQ
VS
HF
LP
HQ
V
or
 b
io
ps
ie
s
ȱ

3D
WLH
QW
VZ
LWK
O\
P
SK
RP
D
of
 th
e 
ut
er
in
e 
HQ
GR
P
HW
ULX
P
1
 

FH
UY
L[
1
 

R
UY
DJ
LQD

1
 
U
HW
UR
VS
HF
WLY
HO\

FR
OOH
FWH
G
IUR
P

FR
QV
XOW
DW
LRQ
ȴO
HV

)Ζ*
2
VWD
JH
VF
HU
YLF
DO
O\P
SK
RP
D
6W
DJ
H
1
 
V
WD
JH


1 

6W
DJ
H
1
 
)Ζ*
2
VWD
JH
VY
DJ
LQD
O
O\P
SK
RP
D
6W
DJ
HΖ
1
 
6
WD
JH
Ζ9

1 

)Ζ*
2
VWD
JH
HQ
GR
P
HW
ULD
O
O\P
SK
RP
D
6W
DJ
HΖ
ΖΖ
&D
VH



\H
DU

ROG
Z
RP
DQ

ZL
WK
)Ζ
*2

VWD
JH
ΖF
HU
YLF
DO
O\P
SK
RP
D
&D
VH



\H
DU

ROG
Z
RP
DQ
Z
LWK

)Ζ*
2
VWD
JH
ΖΖΖ

HQ
GR
P
HW
ULD
O
O\P
SK
RP
D
15





Au
to
ps
y
.\
RQ
R





$X
WR
SV
\


15
15
15






$J
H








$J
H










$J
H










$J
H










 OT
C 
= 
O
va
ria
n 
tis
su
e 
cr
yo
pr
es
er
va
tio
n;
 H
L 
= 
H
od
gk
in
’s 
ly
m
ph
om
a;
 N
H
L 
= 
no
n-
H
od
gk
in
’s 
ly
m
ph
om
a;
 C
T 
= 
ch
em
ot
he
ra
py
; 
12
6 
QR
WR
WK
HUZ
LVH
VS
HF
LȴH
G
15
 
QR
WU
HS
RU
WHG

Ta
bl
e 
VI
I. 
Co
nt
in
ue
d
$XWRWUDQVSODQWDWLRQRIFU\RSUHVHUYHGRYDULDQWLVVXHDQGWKHULVNRIUHLQWURGXFLQJPDOLJQDQF\ | 63
3
Ta
bl
e 
VI
II.
 (S
LGH
P
LRO
RJ
LFD
OG
DW
DI
UR
P
OH
XN
HD
P
LD
VWX
GLH
V
Fi
rs
t a
ut
ho
r,
 
ye
ar
Sa
m
pl
e 
si
ze
 
As
se
ss
m
en
t 
M
en
st
ru
al
 
st
at
us
 o
r 
ag
e 
(y
ea
rs
)
Ch
ar
ac
te
ri
st
ic
s
st
ud
y 
gr
ou
p
Ch
ar
ac
te
ri
st
ic
s 
pa
ti
en
ts
 w
it
h 
ov
ar
ia
n 
m
et
as
ta
si
s
O
nc
ol
og
ic
al
 
th
er
ap
y
st
ud
y 
gr
ou
p
O
va
ri
an
 
m
et
as
ta
si
s
H
is
to
lo
gy
 o
r 
PC
R 
(O
TC
 p
at
ie
nt
s)
&R
XU
ELH
UH






+L
VWR
ORJ
\D
QG
5
4
3&
5
Pr
e-
P
HQ
RS
DX
VD
O
27
&
SD
WLH
QW

ZL
WK
FK
UR
QLF

SK
DV
H&
0
/
&K
UR
QLF
S
KD
VH
&
0
/
ΖP
DW
LQL
E





'R
OP
DQ
V




+L
VWR
ORJ
\D
QG
5
7
3&
5
1
 

Pr
e-
P
HQ
RS
DX
VD
O
or
 p
re
-
SX
EH
UWD
O
27
&
SD
WLH
QW
V
ZL
WK

&0
/
1 

$/
/
1 

&0
/S
DW
LHQ
WV
DJ
HG

D
QG


DW
2
7&
1
R
SU
LRU
&
7
$/
/S
DW
LHQ
WV



\H
DU
VR
OG
DW
2
7&
3
ULR
U&
7
1 

S
DW
LHQ
WV
UH
FH
LYH
G
FK
HP
RW
KH
UD
S\

EH
IR
UH
2
7&





&0
/






$/
/






*U
HY
H




+L
VWR
ORJ
\D
QG
3
&5

1
 

Pr
e-
P
HQ
RS
DX
VD
O
or
 P
re
-
SX
EH
UWD
O
27
&
SD
WLH
QW
V
ZL
WK

$/
/
1 

$0
/
1 

&0
/
1 

-0
0
/
1 


SD
WLH
QW
VZ
LWK
S
RV
LWLY
H3
&5

EX
WQ
HJ
DW
LYH
K
LVW
ROR
J\

&0
/
FK
UR
QLF
S
KD
VH
1
 
$/
/
FR
P
SOH
WH
UH
P
LVV
LRQ
1
 
$0
/
FR
P
SOH
WH
UH
P
LVV
LRQ

1 


S
DW
LHQ
WV
UH
FH
LYH
G
FK
HP
RW
KH
UD
S\

EH
IR
UH
2
7&





0
HLU
RZ





+L
VWR
ORJ
\
)U
HV
K
RY
DU
LDQ
WLV
VX
H
1 

3&
5
DQ
G
KLV
WR
ORJ
\R
Q
FU
\R
SU
HV
HU
YH
G
WK
DZ
HG

WLV
VX
H
1 

Pr
e-
P
HQ
RS
DX
VD
O
27
&
SD
WLH
QW
V
ZL
WK

$0
/
1 

0
\H
ORG
\V
SOD
VWL
F
V\
QG
UR
P
H
1 

&0
/
1 


\H
DU
R
OG
&0
/S
DW
LHQ
WZ
LWK

SR
VLW
LYH
5
7
3&
5
VLJ
QD
OLQ

th
aw
ed
 ti
ss
ue
$OO
&
0
/D
QG

$0
/S
DW
LHQ
WV
ha
d 
CT
 p
rio
r 
WR
2
7&
7K
H0
'6

pa
tie
nt
 d
id
 
QR
WK
DY
HS
ULR
U
&7






&0
/





3R
LUR
W




+L
VWR
ORJ
\
)U
HV
K
RY
DU
LDQ
WLV
VX
H
Pr
e-
SX
EH
UWD
O
27
&
SD
WLH
QW
V
ZL
WK
OH
XN
DH
P
LD
1
26

-
$OO
X
QG
HU
ZH
QW

VH
YH
UD
O
FR
XU
VH
VR
I&
7
EH
IR
UH
2
7&


64 | &KDSWHU
3
Fi
rs
t a
ut
ho
r,
 
ye
ar
Sa
m
pl
e 
si
ze
 
As
se
ss
m
en
t 
M
en
st
ru
al
 
st
at
us
 o
r 
ag
e 
(y
ea
rs
)
Ch
ar
ac
te
ri
st
ic
s
st
ud
y 
gr
ou
p
Ch
ar
ac
te
ri
st
ic
s 
pa
ti
en
ts
 w
it
h 
ov
ar
ia
n 
m
et
as
ta
si
s
O
nc
ol
og
ic
al
 
th
er
ap
y
st
ud
y 
gr
ou
p
O
va
ri
an
 
m
et
as
ta
si
s
H
is
to
lo
gy
 o
r 
PC
R 
(O
TC
 p
at
ie
nt
s)
 F
RQ
WLQ
XH
G
5R
VH
QG
DK
O




+L
VWR
ORJ
\

LP
P
XQ
RK
LVW
RF
KH
P
LVW
U\

an
d 
3&
5
1
 

Pr
e-
P
HQ
RS
DX
VD
O
or
 p
re
-
SX
EH
UWD
O
27
&
SD
WLH
QW
V
ZL
WK

$/
/
1 

3
&5

SR
VV
LEO
H
1 

$0
/
1 

3
&5

SR
VV
LEO
H
1 

&0
/
1 

3
&5

SR
VV
LEO
H
1 

-0
0
/
1 


SD
WLH
QW
VZ
LWK
S
RV
LWLY
H3
&5

UH
VX
OWV
E
XW
Q
HJ
DW
LYH
K
LVW
ROR
J\

&0
/L
Q
FR
P
SOH
WH
UH
P
LVV
LRQ

1 

$
JH


\H
DU
V
&0
/F
KU
RQ
LF
SK
DV
H
1 

$
JH





\
HD
UV

$/
/L
Q
FR
P
SOH
WH
UH
P
LVV
LRQ

1 

$
JH


\H
DU
V
$0
/L
Q
FR
P
SOH
WH
UH
P
LVV
LRQ

1 

$
JH


\H
DU
V
15





&0
/






$/
/






$0
/






Xe
no
tr
an
sp
la
nt
at
io
n
'R
OP
DQ
V




;H
QR
WUD
QV
SOD
QW
DW
LRQ
WR

LP
P
XQ
RG
Hȴ
FLH
QW
P
LFH
Pr
e-
P
HQ
RS
DX
VD
O
or
 p
re
-
SX
EH
UWD
O
27
&
SD
WLH
QW
V
ZL
WK

&0
/
1 

$/
/
1 

$/
/S
DW
LHQ
WV
DJ
HG



DW

27
&

3U
LRU
&
7
1 

3&
5
S
RV
VLE
OH
LQ
S
DW
LHQ
WV

DOO
S
RV
LWLY
H
S
DW
LHQ
WV
UH
FH
LYH
G
FK
HP
RW
KH
UD
S\

EH
IR
UH
2
7&





&0
/





$0
/






*U
HY
H




+L
VWR
ORJ
\D
QG
3
&5

1
 
R
IR
YD
ULD
Q
FR
UWH
[
DIW
HU

Z
HH
NV
R
I
[H
QR
WUD
QV
SOD
QW
DW
LRQ
LQ

LP
P
XQ
RG
Hȴ
FLH
QW
P
LFH
Pr
e-
P
HQ
RS
DX
VD
O
or
 P
re
-
SX
EH
UWD
O
27
&
SD
WLH
QW
V
ZL
WK

$/
/
1 

$0
/
1 

&0
/
1 

-0
0
/
1 

-

S
DW
LHQ
WV
UH
FH
LYH
G
FK
HP
RW
KH
UD
S\

EH
IR
UH
2
7&




5R
VH
QG
DK
O



 

;H
QR
WUD
QV
SOD
QW
DW
LRQ

RI
FU
\R
SU
HV
HU
YH
G
DQ
G
WK
DZ
HG
R
YD
ULD
Q
FR
UWH
[
LQW
R
LP
P
XQ
RG
Hȴ
FLH
QW

QX
GH
P
LFH

+L
VWR
ORJ
\
Z
HH
NV
DI
WH
U
[H
QR
WUD
QV
SOD
QW
DW
LRQ

Pr
e-
P
HQ
RS
DX
VD
O
27
&
SD
WLH
QW
V
ZL
WK
$
//
$
0
/R
U
&0
/
-
15

Ta
bl
e 
VI
II.
 C
on
tin
ue
d
$XWRWUDQVSODQWDWLRQRIFU\RSUHVHUYHGRYDULDQWLVVXHDQGWKHULVNRIUHLQWURGXFLQJPDOLJQDQF\ | 65
3
Cl
in
ic
al
 s
tu
di
es
7X
ULD
O



!

&O
LQL
FD
OIR
OOR
Z
XS

UH
WUR
VS
HF
WLY
HG
HV
LJQ

Pr
e-
SX
EH
UWD
O
an
d 
pr
e-
P
HQ
RS
DX
VD
O
*L
UOV
WU
HD
WH
G
IR
U$
//

&D
VH

'
LDJ
QR
VLV
S
UH
%
$
//

DW
DJ
HR
I
\H
DU
V
7U
HD
WP
HQ
W
&R
$/
/

SU
RW
RF
RO
%
RQ
H
P
DU
UR
Z
UH
ODS
VH
DW

DQ
G

\H
DU
VR
ID
JH
WU
HD
WH
G
ZL
WK
&
7
$J
H

RY
DU
LDQ
P
HW
DV
WD
VH
V
&D
VH

'
LDJ
QR
VLV
S
UH
%
$
//

DW
DJ
HR
I
\
HD
UV
7
UH
DW
P
HQ
W
&R
$/
/


S
UR
WR
FR
O$
IWH
U

P
RQ
WK
VR
IU
HP
LVV
LRQ

RY
DU
LDQ
P
HW
DV
WD
VH
V
15





!


Au
to
ps
y 
5H
LG




$X
WR
SV
\


*L
UOV
Z
LWK

OHX
ND
HP
LD
$/
/
1 

$0
/
1 

$0
0
/
1 

/\
P
Æ
/
1
 
$/
/
1 

$0
/
1 

$0
0
/
1 

/\
P
Æ
/
1
 
15







.\
RQ
R





$X
WR
SV
\


15
15
15







$J
H








$J
H











$J
H










$J
H










O
TC
 =
 O
va
ria
n 
tis
su
e 
cr
yo
pr
es
er
va
tio
n;
 C
M
L 
= 
Ch
ro
ni
c 
m
ye
lo
id
 le
uk
ae
m
ia
; A
M
L 
= 
Ac
ut
e 
m
ye
lo
id
 le
uk
ae
m
ia
; A
LL
 =
 A
cu
te
 ly
m
ph
ob
la
st
ic
 le
uk
ae
m
ia
; J
M
M
L 
= 
Ju
ve
ni
le
 
m
ye
lo
m
on
oc
yt
ic
 le
uk
ae
m
ia
; A
M
M
L 
= 
ac
ut
e 
m
ye
lo
m
on
oc
yt
ic
 le
uk
ae
m
ia
; L
YM
 Æ
/
 /
HX
ND
HP
LF
FR
QY
HUV
LRQ
RI
O\
P
SK
RP
D
12
6 
1
RW
RW
KH
UZ
LVH
VS
HF
LȴH
G
66 | &KDSWHU
3
Tumours of the respiratory tract
1R VWXGLHV RQRYDULDQ WLVVXH DXWRWUDQVSODQWDWLRQ [HQRWUDQVSODQWDWLRQRU KLVWRORJLFDO
DQDO\VLVRIRYDULDQWLVVXHIURPOXQJFDQFHUSDWLHQWVZHUHUHWULHYHG+RZHYHURQHDXWRSV\
VWXG\UHYHDOHGDSHUFHQWDJHRIWRRIRYDULDQPHWDVWDVHVLQSDWLHQWVZLWK
SXOPRQDU\FDUFLQRPDGHSHQGLQJRQSDWLHQWVȇDJH8QIRUWXQDWHO\WKHIRUPHUVWXG\DV
ZHOODVRQHFDVHUHSRUWGLGQRWVSHFLI\WKHKLVWRORJLFDOW\SHVRUWXPRXUVWDJHVRISXOPRQDU\
FDUFLQRPD+RZHYHUFDVHUHSRUWVLQGLFDWHGLQYROYHPHQWLQSDWLHQWVGLDJQRVHGZLWK
ODUJH DQG VPDOO FHOO OXQJ FDQFHU DQG SDSLOODU\DFLQDU DGHQRFDUFLQRPD 2WKHU
UHSRUWV VKRZHG RYDULDQ LQYROYHPHQW LQ SXOPRQDU\ SDSLOODU\ VHURXV FDUFLQRPD 
DGHQRFDUFLQRPDRIWKHIHWDOOXQJW\SHDQGSXOPRQDU\EODVWRPD
Melanoma and malignant blue naevus
)RUPHODQRPD QR VWXGLHV UHSRUWLQJ RQ DXWRWUDQVSODQWDWLRQRI RYDULDQ WLVVXH RU WKH
HSLGHPLRORJ\ RI RYDULDQ LQYROYHPHQW ZHUH UHWULHYHG IURP WKH OLWHUDWXUH +RZHYHU
QXPHURXV FDVH UHSRUWV ZHUH LGHQWLȴHG GHVFULELQJ RYDULDQ PHWDVWDVHV IURP
PHODQRPD$SDUW IURPFDVHVRIRYDULDQPHWDVWDVHV IURPFXWDQHRXVPHODQRPDV
RI GL΍HUHQW ERG\ ORFDWLRQV UHSRUWV RQ FKRURLGDO PHODQRPDV PHWDVWDVL]LQJ WR WKH
RYDULHVZHUHSXEOLVKHGΖQRQHVWXG\DSDWLHQWKDYLQJRYDULDQLQYROYHPHQWIURP
DPDOLJQDQWEOXHQDHYXVRIWKHYXOYDZDVGHVFULEHG 
Bone and soft tissue tumours
)RU SDWLHQWV ZLWK ERQH DQG VRIW WLVVXH WXPRXUV DXWRWUDQVSODQWDWLRQ KDV RQO\ EHHQ
GHVFULEHG IRU (ZLQJ VDUFRPD 1R RQFRORJLFDO UHODSVH ZDV REVHUYHG GXULQJ IROORZ
XS DIWHU DXWRWUDQVSODQWDWLRQ 573&5 DQDO\VLV RI RYDULDQ WLVVXH REWDLQHG IRU
DXWRWUDQVSODQWDWLRQSXUSRVHV IURP(ZLQJVDUFRPDSDWLHQWVVKRZHG LQYROYHPHQW LQ
RQH FDVH 1HYHUWKHOHVV RWKHU VWXGLHV UHSRUWLQJ RQ KLVWRORJLFDO DQDO\VLV RI RYDULDQ
WLVVXH IURP (ZLQJ VDUFRPD SDWLHQWV GLG QRW ȴQG DQ\ VLJQ RI RYDULDQPHWDVWDVHV 
7KUHHFDVHUHSRUWVZHUHUHWULHYHGGHVFULELQJRYDULDQPHWDVWDVLVIURP(ZLQJVDUFRPDLQ
RQH\HDUROGDQGWZR\HDUROGJLUOV 
5HSRUWV RQ KLVWRORJLFDO DQDO\VLV RI RYDULDQ WLVVXH DLPLQJ WR LGHQWLI\ WKH SUHVHQFH
RIPLQLPDO UHVLGXDO GLVHDVH KDYH EHHQ SXEOLVKHG IRU SDWLHQWV ZLWK RVWHRVDUFRPD DV
ZHOO DV UKDEGRP\RVDUFRPD )RUWXQDWHO\ QR VLJQ RI RYDULDQ LQYROYHPHQW ZDV IRXQG
LQ DQ\ RI WKHVH GLVHDVHV +RZHYHU SDUW RI WKH SDWLHQW JURXSVZHUH VXEMHFWHG WR
FKHPRWKHUDS\EHIRUHKDUYHVWLQJWKHRYDULDQWLVVXH&DVHVWXGLHVGLGUHSRUWRQRYDULDQ
LQYROYHPHQW LQ SDWLHQWV ZLWK RVWHRVDUFRPD DQG UKDEGRP\RVDUFRPD %\
PHDQVRI[HQRWUDQVSODQWDWLRQRIRYDULDQWLVVXHIURPSDWLHQWVZLWKVDUFRPDQRWXPRXU
FRPSRQHQWVFRXOGEHGHWHFWHG 
)RUWKHUHPDLQLQJPDOLJQDQFLHVRI WKHERQHRUVRIW WLVVXHRQO\FDVHVWXGLHVZHUH
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REWDLQHG2YDULDQPHWDVWDVHVZHUHGHVFULEHGLQSDWLHQWVZLWKKDHPDQJLRVDUFRPD 
FKRQGURVDUFRPDGHVPRSODVWLFVPDOOURXQGFHOOWXPRXUFOHDUFHOOVDUFRPD 
DQGRWKHUWXPRXUV 
Other tumours
7KHRQO\ UHPDLQLQJ LQGLFDWLRQ IRUZKLFK RYDULDQ WLVVXH DXWRWUDQVSODQWDWLRQKDV EHHQ
SHUIRUPHGLVQHXUHFWRGHUPLFWXPRXUEXWGLVHDVHVWDWXVDIWHUIROORZXSZDVQRWH[SOLFLWO\
VWDWHGΖQDQRWKHUVWXG\ZKHUHRYDULDQWLVVXHIURPDSDWLHQWZLWKQHXUHFWRGHUPDO
WXPRXUZDVDQDO\VHGKLVWRORJLFDOO\QRYLVLEOHWXPRXUFRPSRQHQWVZHUHREVHUYHG 
'DWD RQ KLVWRORJLFDO DQDO\VLV ZHUH DYDLODEOH IRU SDWLHQWV ZKR KDG RYDULDQ WLVVXH
FU\RSUHVHUYDWLRQ IRUPHGXOOREODVWRPDDQGQHXUREODVWRPDDQGVXJJHVWHGQRRYDULDQ
LQYROYHPHQW 1HYHUWKHOHVV FDVH UHSRUWV DQG DXWRSV\ GDWD LQGLFDWHG WKDW RYDULDQ
LQYROYHPHQWLQQHXUREODVWRPDGRHVRFFXU
2WKHU FDVH UHSRUWV GHVFULEHG RYDULDQ LQYROYHPHQW LQ SDQFUHDWLF QHXURHQGRFULQH
WXPRXUV WK\URLG FDUFLQRPD PDOLJQDQW WK\PRPD PDOLJQDQW DGUHQDO
UHVWWXPRXUDQGJREOHWFHOOFDUFLQRLG5HWLQREODVWRPDPHVRWKHOLRPD 
WXPRXUVRI WKHVDOLYDU\JODQGVDQGRWKHU WXPRXUVZHUHDOVRVKRZQWRKDYHWKH
FDSDFLW\WRPHWDVWDVLVHWRWKHRYDULHV
Discussion
3ULQFLSDOȴQGLQJVDQGLPSOLFDWLRQVIRUFOLQLFDOSUDFWLFH
7KLV UHYLHZ DLPHG WR JDLQ LQVLJKW LQ WKH ULVN RI UHFXUUHQW RQFRORJLFDO GLVHDVH WKDW LV
DGGHG WR D FDQFHU VXUYLYRUȇV QDWXUDO ULVN RI FDQFHU UHFXUUHQFH ZKHQ RYDULDQ WLVVXH
DXWRWUDQVSODQWDWLRQLVSHUIRUPHG
Great concern
)RU VRPH RQFRORJLFDO GLVHDVHV D UHODWLYHO\ KLJK ULVN RI UHLQWURGXFWLRQ RI PDOLJQDQW
GLVHDVH E\ PHDQV RI DXWRWUDQVSODQWDWLRQ FRXOG EH GHULYHG IURP WKH OLWHUDWXUH
DYDLODEOHΖQOHXNDHPLDDFOHDUULVNRIRYDULDQLQYROYHPHQWDQGGLVHDVHUHFXUUHQFHDIWHU
WUDQVSODQWDWLRQKDVEHHQVKRZQE\GL΍HUHQWPHWKRGV7KHUHIRUHDXWRWUDQVSODQWDWLRQRI
RYDULDQWLVVXHVKRXOGEHFRQVLGHUHGXQVDIHLQVXUYLYRUVRIWKLVEORRGERUQHPDOLJQDQF\
Serious reasons for concern
)RURWKHU WXPRXU W\SHV WKHGUDZLQJRIFRQFOXVLRQVEDVHGRQ WKHDYDLODEOH OLWHUDWXUH
SURYHG WREHPRUHGLɝFXOW$OPRVWH[FOXVLYHO\EDVHGRQFOLQLFDO DQGDXWRSV\ VWXGLHV
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GHVFULELQJ SRSXODWLRQV FRQWDLQLQJ SDWLHQWV ZLWK GL΍HUHQW GLVHDVH VWDJHV ZH FDQ
FRQFOXGHWKDWLWLVMXVWLȴHGWRKDYHVHULRXVFRQFHUQVDERXWRQFRORJLFDOUHFXUUHQFHDIWHU
RYDULDQWLVVXHDXWRWUDQVSODQWDWLRQLQVXUYLYRUVRIJDVWULFRUFRORUHFWDOFDQFHU
0RVW FOLQLFDO VWXGLHV RQ WKH SUHYDOHQFH RI RYDULDQ PHWDVWDVHV LQ HQGRPHWULDO
FDQFHU ZHUH EDVHG RQ SRSXODWLRQV ZLWK GL΍HUHQW WXPRXU VWDJHV DQG VX΍HUHG IURP
VPDOO VDPSOHVL]HV'HVSLWH WKLV LW LV FOHDU WKDWRYDULDQPHWDVWDVHVRFFXU LQGL΍HUHQW
HQGRPHWULDOFDQFHUVWDJHVLQFOXGLQJ)Ζ*2Ζ$VWZRVWXGLHVFRQFHUQLQJWKHVHORZVWDJH
SDWLHQWVUHSRUWHGFRQWUDGLFWRU\UHVXOWVFOLQLFDOGHFLVLRQPDNLQJZLOOUHPDLQGLɝFXOW
LQVXUYLYRUVIURPHQGRPHWULDOFDQFHU
Less concern
:KHQ LW FRPHV WRFHUYLFDO FDQFHU FOLQLFDO VWXGLHVVXJJHVW WKDWRYDULDQ LQYROYHPHQW LV
QRW YHU\ FRPPRQ LQ HVSHFLDOO\ ORZVWDJH FHUYLFDO FDUFLQRPD SDWLHQWV 1HYHUWKHOHVV
GDWDIURPKLVWRORJLFDOH[DPLQDWLRQRIRYDULDQWLVVXHDUHVFDUFH$OWKRXJKFOLQLFDOGDWD
DUHUHDVVXULQJZKHQLWFRPHVWRDXWRWUDQVSODQWDWLRQVDIHW\ LQSDWLHQWVZLWK ORZVWDJH
GLVHDVHWKH LPSDFWRIGL΍HUHQWKLVWRORJLFDOW\SHVRIFHUYLFDOFDQFHUVKRXOGEHIXUWKHU
HYDOXDWHG
1HJDWLYHUHVXOWV IURPKLVWRORJLFDOH[DPLQDWLRQDQG[HQRWUDQVSODQWDWLRQRIRYDULDQ
WLVVXH IURPEUHDVWFDQFHUSDWLHQWVVXJJHVWD UHODWLYHO\ ORZULVNRIGLVHDVH UHFXUUHQFH
LQ EUHDVW FDQFHU VXUYLYRUVZKRKDYH WKHLU RYDULDQ WLVVXH DXWRWUDQVSODQWHG+RZHYHU
LQIRUPDWLRQ RQ WKH LQȵXHQFH RI GL΍HUHQW KLVWRORJLFDO W\SHV OREXODU YHUVXV GXFWDO
FDUFLQRPDRQWKHULVNRIRYDULDQLQYROYHPHQWUHPDLQVVFDUFH$QRWKHUIDFWRUWKDWPLJKW
LQȵXHQFHWKHULVNRIRQFRORJLFDOUHODSVHLQEUHDVWFDQFHUVXUYLYRUVLVWKHUHVWRUDWLRQRID
SUHPHQRSDXVDOKRUPRQDOVWDWXVDIWHUDXWRWUDQVSODQWDWLRQ$OWKRXJKWKHH[DFWLPSDFW
RIKRUPRQDOFKDQJHV LVXQNQRZQWKH\PLJKWWKHRUHWLFDOO\SOD\DUROH LQSDWLHQWVZLWK
KRUPRQHGHSHQGHQWEUHDVWWXPRXUV
Least concern
5HVXOWV IURPKLVWRORJLFDOH[DPLQDWLRQDQG[HQRWUDQVSODQWDWLRQRIRYDULDQ WLVVXH IURP
SDWLHQWVLQDIHUWLOLW\SUHVHUYDWLRQSURJUDPPHVXJJHVWDORZULVNRIGLVHDVHUHFXUUHQFH
IROORZLQJ DXWRWUDQVSODQWDWLRQ LQ O\PSKRPD VXUYLYRUV0RUHRYHU IROORZXS GDWD IURP
RYDULDQ WLVVXH DXWRWUDQVSODQWDWLRQ SURFHGXUHV DUH UHDVVXULQJ $OWKRXJK VDIHW\ FDQ
QHYHUEHJXDUDQWHHGRYDULDQWLVVXHDXWRWUDQVSODQWDWLRQFDQFHUWDLQO\EHFRQVLGHUHGLQ
O\PSKRPDVXUYLYRUV
Appropriateness of included studies
Follow-up after ovarian tissue autotransplantation
5HSRUWV RQ DXWRWUDQVSODQWDWLRQ SURFHGXUHV DUH DW OHDVW WKHRUHWLFDOO\ WKH Ȇ*ROGHQ
VWDQGDUGȇZKHQWU\LQJWRHVWLPDWHWKHULVNRIUHLQWURGXFLQJPDOLJQDQF\ΖQFOLQLFDOSUDFWLFH
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KRZHYHUZHREVHUYHGWKDWRQFRORJLFDO IROORZXSRIFDQFHUVXUYLYRUV LVVWLOOVKRUWDQG
QRW DOZD\V GHVFULEHG FRPSUHKHQVLYHO\ 6RPH SDWLHQWV ZKR KDG WKHLU RYDULDQ WLVVXH
WUDQVSODQWHG KDG DOUHDG\ UHFHLYHG FKHPRWKHUDS\ EHIRUH RYDULDQ WLVVXH KDUYHVWLQJ
ZKLOVWRWKHUVKDGQRW$VFKHPRWKHUDS\PLJKWLQȵXHQFHWKHSUHVHQFHRIYLDEOHFDQFHU
FHOOVLQWKHRYDULDQJUDIWWKLVIDFWRUVKRXOGEHNHSWLQPLQGZKHQLQWHUSUHWLQJUHVXOWV
$OWKRXJK GLɝFXOWLHV LQ GHWHUPLQLQJ ZKHWKHU DQ RQFRORJLFDO UHODSVH LV GXH WR D
UHLQWURGXFWLRQRI WXPRXU FHOOV YLD WKH WUDQVSODQWZLOO SUREDEO\ DOZD\V UHPDLQ FOLQLFDO
GDWDPD\JLYHDQ LQGLFDWLRQ)RU LQVWDQFHDVROLGWXPRXUQHDUWKHWUDQVSODQW LVPRUH
OLNHO\WRUDLVHVXVSLFLRQWKDQDWXPRXUDWDGLVWDQWORFDWLRQ1HYHUWKHOHVVHYHQZLWKVLJQV
RIRQFRORJLFDOUHODSVHLQWKHDUHDRIWKHWUDQVSODQWLWZLOOEHGLɝFXOWWRHVWDEOLVKZKHWKHU
RUQRWWKLVLVDUHVXOWRIUHLQWURGXFWLRQRIWXPRXUFHOOVYLDWKHJUDIW
Histology, PCR and xenotransplantation
)RUPRVW W\SHV RI FDQFHU WKHUH LV QR VXEVWLWXWH IRUPLFURVFRSLF H[DPLQDWLRQ RI WKH
RYDULDQFRUWH[:KHQDFDQFHUFHOO LV IRXQG LW LVGLɝFXOW WRGHWHUPLQHZKHWKHUWKLV
FHOO LV YLDEOH DQG KDV WKH FDSDFLW\ WR UHFRORQLVH WKH SDWLHQW DQG FDXVH RQFRORJLFDO
UHODSVH3&5LVDKLJKO\VHQVLWLYHWHFKQLTXHWRGHWHFW'1$RU51$IURPPHWDVWDWLFFHOOV
8QIRUWXQDWHO\RQO\DOLPLWHGQXPEHURIWXPRXUW\SHVKDYHFKURPRVRPDODEHUUDWLRQV
WKDWSURYLGHWXPRXUVSHFLȴF3&5WDUJHWV$QRWKHUOLPLWDWLRQRI3&5IRUWKHDQDO\VLVRI
PLQLPDOUHVLGXDOGLVHDVHLVWKDWWKHGHWHFWLRQRIWXPRXUVSHFLȴF'1$RU51$GRHVQRW
QHFHVVDULO\PHDQWKDWYLDEOHFDQFHUFHOOVDUHSUHVHQWLQWKHRYDULDQFRUWH[
'L΍HUHQW 3&5 UHVXOWV PD\ EH REWDLQHG IURP GL΍HUHQW SDUWV RI WKH VDPH WLVVXH
IUDJPHQW$V WKH WLVVXH IUDJPHQW WKDW LVEHLQJDQDO\VHG IRU UHVLGXDOPDOLJQDQW FHOOV
FDQ QR ORQJHU EH DXWRWUDQVSODQWHG WKLV H[DPLQDWLRQ GRHV QRW JXDUDQWHH VDIHW\
UHJDUGLQJ WXPRXU UHLQWURGXFWLRQ 7KLV VRFDOOHG ȆVDPSOH ELDVȇ DOVR DSSOLHV WR DQDO\VLV
E\ KLVWRORJ\ RU [HQRWUDQVSODQWDWLRQ ;HQRWUDQVSODQWDWLRQ SURYLGHV EHWWHU LQVLJKW LQ
WKHYLDELOLW\RIWKHFDQFHUFHOOVDYDLODEOHSUHVHQWLQWKHJUDIW+RZHYHULWLVXQNQRZQWR
ZKDW H[WHQW [HQRWUDQVSODQWDWLRQ UHVXOWV DUH DSSOLFDEOH WR WKH KXPDQ VLWXDWLRQ VLQFH
WKHUHFLSLHQWDQLPDOVKDYHDFRPSURPLVHG LPPXQHV\VWHPDQGGL΍HUHQWVWUDLQVPD\
OHDGWRGL΍HUHQWUHVXOWV)LQDOO\DVWKHPLQLPDOIROORZXSSHULRGRIUHFLSLHQWDQLPDOV
QHHGHG IRUGHWHFWLRQRI WXPRXU FHOOV LQ WKHRYDULDQ WLVVXHKDVQHYHUEHHQVSHFLȴHG
VRPH[HQRWUDQVSODQWDWLRQVWXGLHVPD\KDYHPLVVHGRYDULDQLQYROYHPHQWGXHWRVKRUW
IROORZXS
Clinical studies and autopsy data
&OLQLFDO DQG DXWRSV\ VWXGLHV SURYLGHG WKH ODUJHVW JURXSV RI SDWLHQWV IURP ZKLFK DQ
LQFLGHQFHRIRYDULDQLQYROYHPHQWLQYDULRXVW\SHVRIPDOLJQDQFLHVFRXOGEHGHWHUPLQHG
1RWZLWKVWDQGLQJWKLVLPSRUWDQWVWUHQJWKUHVXOWVVKRXOGEHLQWHUSUHWHGZLWKFDXWLRQDV
WKH\KLJKO\GHSHQGRQWKHVHOHFWLRQFULWHULDRIWKHSDUWLFXODUVWXG\DVZHOODVRQWKHVWXG\
JURXSFKDUDFWHULVWLFV
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ΖW LV DOPRVW FHUWDLQ WKDW QRW DOO IDFWRUV LQȵXHQFLQJ RYDULDQPHWDVWDVLV LQ SDWLHQWV
ZLWK D FHUWDLQ W\SHRIPDOLJQDQF\ DUH NQRZQ )RU LQVWDQFH LQ DPXOWLYDULDWH DQDO\VLV
KLVWRORJLFDOWXPRXUW\SHDQGEORRGYHVVHOLQYDVLRQSURYHGWREHLQGHSHQGHQWSUHGLFWRUV
RIRYDULDQLQYROYHPHQWLQFHUYLFDOFDUFLQRPD)RUVRPHWXPRXUW\SHVVXFKDVJDVWULF
FDQFHUPRVWGDWDRULJLQDWHGIURPDVLQJOHFRQWLQHQW7KHLPSDFWRQRYDULDQLQYROYHPHQW
LQDFHUWDLQW\SHRIPDOLJQDQF\E\HWKQLFDOHQYLURQPHQWDORUFXOWXUDOIDFWRUVLVKRZHYHU
ODUJHO\XQNQRZQ
)ROORZXSRIDJURXSRISDWLHQWVZLWKDFHUWDLQPDOLJQDQF\PD\OHDGWRWKHGLDJQRVLV
RIRYDULDQPHWDVWDVHV ORQJDIWHU WKHGHWHFWLRQRI WKHSULPDU\WXPRXU ΖW LVGLɝFXOW WR
GHWHUPLQHZKHWKHUWKHGHYHORSPHQWRIRYDULDQPHWDVWDVHVGXULQJIROORZXSLQGLFDWHV
WKDW FDQFHU FHOOV ZRXOG DOUHDG\ KDYH EHHQ SUHVHQW DW WKH WLPH RI RYDULDQ WLVVXH
FU\RSUHVHUYDWLRQVKRUWO\DIWHUGLDJQRVLVRIWKHPDOLJQDQF\7KLVUHPDUNKROGVWUXHIRU
ERWKDXWRSV\DQGFOLQLFDOVWXGLHV
Implications for future research
$QLPSRUWDQWWRSLFIRUIXUWKHUUHVHDUFKLVWKHGHYHORSPHQWRIDOWHUQDWLYHSURFHGXUHVWR
DYRLGWUDQVPLVVLRQRIFDQFHUFHOOVYLDDXWRWUDQVSODQWDWLRQVXFKDVLQYLWURPDWXUDWLRQRI
SULPRUGLDOIROOLFOHV
$VWKHVHDOWHUQDWLYHSURFHGXUHVKDYHQRW\HWEHHQLQWURGXFHGLQFOLQLFDOSUDFWLFHIXWXUH
UHVHDUFKVKRXOGDOVRIRFXVRQWKHVDIHW\DVSHFWVRIRYDULDQWLVVXHDXWRWUDQVSODQWDWLRQ
6WXGLHVDLPHGDWWKHGHWHFWLRQRIFDQFHUFHOOV LQWKHRYDULDQWLVVXHIURPSDWLHQWVLQD
IHUWLOLW\SUHVHUYDWLRQSURJUDPPHVKRXOGEHSHUIRUPHGHVSHFLDOO\IRUWKRVHFDQFHUW\SHV
IRUZKLFKGDWDDUHVWLOOVFDUFH
:KHQLWFRPHVWRFOLQLFDOVWXGLHVPDQ\UHSRUWVSURYLGHGRQO\YHU\OLPLWHGLQIRUPDWLRQ
RQSDWLHQWDQGGLVHDVHFKDUDFWHULVWLFVRIWKHLUVWXG\SRSXODWLRQ$PRUHFRPSUHKHQVLYH
UHJLVWUDWLRQRIWKHVHGDWDLQIXWXUHVWXGLHVZRXOGSURYLGHEHWWHUSRVVLELOLWLHVWRFRPSDUH
WKH FKDUDFWHULVWLFV RI SDWLHQWV IURP D SDUWLFXODU FOLQLFDO VWXG\ ZLWK D SDWLHQW VHHQ LQ
FOLQLFDOSUDFWLFH
Implications for fertility preservation choices
6HYHUDO GHFDGHV PD\ OLH EHWZHHQ RYDULDQ WLVVXH KDUYHVWLQJ DQG WKH DFWXDO
DXWRWUDQVSODQWDWLRQRIWKHRYDULDQWLVVXH'XULQJWKLVSHULRGQHZWHFKQLTXHVDLPHGDW
DYRLGLQJWKHUHVHHGLQJRIWKHFDQFHUWKURXJKWKHWUDQVSODQWPD\EHFRPHDYDLODEOHΖQ
YLWURPDWXUDWLRQRISULPRUGLDOIROOLFOHV[HQRJUDIWLQJRIRYDULDQWLVVXHSXUJLQJPDOLJQDQW
FHOOVIURPRYDULDQWLVVXHDQGWUDQVSODQWDWLRQRILVRODWHGIROOLFOHVKDYHDOOEHHQSURSRVHG
DV IXWXUH DSSOLFDWLRQV WKDW FRXOG EH FRPELQHG ZLWK FU\RSUHVHUYDWLRQ RI RYDULDQ
WLVVXH$OWKRXJKWKHVHWHFKQLTXHVKDYHQRW\HWUHVXOWHGLQSUHJQDQFLHVLQKXPDQ
EHLQJV WKH DSSURDFKHVPD\SURYLGH VDOLHQW RSWLRQV WR JLUOV DQG DGROHVFHQWV ODWHU LQ
OLIH)RUWKHVHUHDVRQVRQHVKRXOGQRWUHIUDLQIURPRYDULDQWLVVXHFU\RSUHVHUYDWLRQ
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EHFDXVHRIXQFHUWDLQWLHVUHJDUGLQJDXWRWUDQVSODQWDWLRQVDIHW\ZKHQLWFRPHVWR\RXQJ
SDWLHQWV 2EYLRXVO\ LQ WKHVH LQVWDQFHV WKH SDWLHQW VKRXOG EH FRXQVHOOHG H[WHQVLYHO\
DERXWWKHSRVVLELOLW\WKDWDOVRLQWKHIXWXUHKHUFU\RSUHVHUYHGWLVVXHPD\QRWEHVDIHIRU
DXWRWUDQVSODQWDWLRQ
Registration of autotransplantation procedures
7KHPRVWUHOLDEOHGDWDUHJDUGLQJDXWRWUDQVSODQWDWLRQVDIHW\ZLOOEHREWDLQHGIURPWKH
IROORZXS RI FDQFHU VXUYLYRUV DIWHU RYDULDQ WLVVXH DXWRWUDQVSODQWDWLRQ 7KLV LPSOLHV
WKDW GDWD RQ WKH IROORZXS RI DOO DXWRWUDQVSODQWDWLRQV SHUIRUPHG JOREDOO\ VKRXOG EH
DYDLODEOHWRDOOH[SHUWVLQWKHȴHOGΖQWKHFXUUHQWVLWXDWLRQGDWDRQDGYHUVHRXWFRPHV
RI RYDULDQ WLVVXH DXWRWUDQVSODQWDWLRQPLJKW EH XQDYDLODEOH WR RWKHU FOLQLFLDQV GXH WR
SXEOLFDWLRQELDVΖQDGGLWLRQSXEOLVKHGLQIRUPDWLRQUHDFKHVRWKHUVSHFLDOLVWVLQWKHȴHOG
DIWHUDFHUWDLQGHOD\7KHVHIDFWRUVFRXOGEHRYHUFRPHZKHQDQLQWHUQDWLRQDOGDWDEDVH
ZRXOGEHLQLWLDWHGLQZKLFKLQIRUPDWLRQRQDOOSURFHGXUHVDVZHOODVIROORZXSZRXOGEH
UHJLVWHUHGDQGNHSWXSWRGDWH
Conclusion
%DVHGRQFXUUHQWOLWHUDWXUHLWLVDGYLVDEOHWRUHIUDLQIURPRYDULDQWLVVXHDXWRWUDQVSODQWDWLRQ
LQVXUYLYRUVRIOHXNDHPLD7KHVDIHW\RIDXWRWUDQVSODQWDWLRQVKRXOGEHFRPSUHKHQVLYHO\
GLVFXVVHG ZLWK VXUYLYRUV RI DOO RWKHU PDOLJQDQW GLVHDVHV 7KH PRVW UHDVVXULQJ GDWD
UHJDUGLQJDXWRWUDQVSODQWDWLRQVDIHW\ZHUHIRXQGIRUO\PSKRPDSDWLHQWV
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Abstract
Study question:ΖVLWSRVVLEOHWRPLPLFRYDULDQPHWDVWDWLFGLVHDVHE\LQGXFLQJWXPRXUV
LQRYDULDQWLVVXHLQRUGHUWRFUHDWHDPRGHOV\VWHPIRUGHYHORSLQJVWUDWHJLHVWRGHWHFW
FDQFHUFHOOVDQGSUHYHQWFDQFHUFHOOWUDQVPLVVLRQYLDRYDULDQWLVVXHDXWRWUDQVSODQWDWLRQ
LQFDQFHUVXUYLYRUV"
Summary answer: ΖQMHFWLRQRIERYLQHRUKXPDQRYDULDQFRUWH[ IUDJPHQWVZLWKFHOOV
IURPGL΍HUHQW FDQFHU W\SHV OHG WR WKH IRUPDWLRQRISUROLIHUDWLQJ WXPRXUPDVVHVDQG
QHZO\IRUPHGVPDOOPHWDVWDWLFOHVLRQV
What is known already: $XWRWUDQVSODQWDWLRQ RI RYDULDQ WLVVXH WR UHVWRUH WKH
UHSURGXFWLYH SRWHQWLDO RI FDQFHU VXUYLYRUV FRPHV ZLWK WKHPDMRU FRQFHUQ RI FDQFHU
FHOOVSRVVLEO\EHLQJSUHVHQWLQWKHFU\RSUHVHUYHGRYDULDQWLVVXH3DWLHQWGHULYHGRYDULDQ
FRUWH[IUDJPHQWVFRQWDLQLQJPHWDVWDVLVHGFDQFHUFHOOVDUHQRWVXɝFLHQWO\DYDLODEOHWR
GHYHORSH΍HFWLYHVWUDWHJLHVDLPLQJWRHQKDQFHRUJXDUDQWHHWKHVDIHW\RIRYDULDQWLVVXH
DXWRWUDQVSODQWDWLRQ7RGDWHQRPRGHOV\VWHPWRJHQHUDWHWKHVHFRUWH[IUDJPHQWVKDV
EHHQGHVFULEHG
Study design, size, duration: 7KH DELOLW\ RI LQMHFWHG KXPDQ OHXNDHPLD O\PSKRPD
(ZLQJȇVVDUFRPDRUEUHDVWFDQFHUFHOOV WRSUROLIHUDWHDQGIRUPWXPRXUOLNHVWUXFWXUHV
LQERYLQHDQGKXPDQRYDULDQFRUWH[WLVVXHZDVDVVHVVHG%RYLQHWLVVXHZDVDQDO\VHGDW
GD\DQGDQGKXPDQWLVVXHZDVDQDO\VHGDWGD\DQGGD\DIWHULQMHFWLRQRIFDQFHU
FHOOVIRUWKHSUHVHQFHRISUROLIHUDWLQJWXPRXUFHOOPDVVHV
Participants/materials, setting, methods:([SHULPHQWVZHUHSHUIRUPHGZLWKRYDULDQ
WLVVXH IURPZRPHQ DIWHU SURSK\ODFWLF VDOSLQJRRRSKRUHFWRP\ %RYLQH RYDULDQ WLVVXH
ZDVREWDLQHGDWDORFDOVODXJKWHUKRXVH7KHPD[LPXPFXOWXUHSHULRGRIRYDULDQWLVVXH
ZDVGHWHUPLQHGE\DJOXFRVHXSWDNHDVVD\+XPDQFDQFHUFHOOOLQHVZHUHREWDLQHGIURP
YDULRXVVRXUFHV7XPRXUIRUPDWLRQLQRYDULDQWLVVXHZDVDVVHVVHGXVLQJKLVWRORJ\DQG
LPPXQRKLVWRFKHPLVWU\
Main results and the role of chance: $OO FHOO OLQHV WHVWHGZHUH FDSDEOH RI IRUPLQJ
WXPRXUOLNH VWUXFWXUHV LQ ERYLQH DQG KXPDQ RYDULDQ FRUWH[ WLVVXH 3UROLIHUDWLRQ RI
FDQFHUFHOOVZLWKLQWKHRYDULDQWLVVXHZDVFRQȴUPHGE\LPPXQRKLVWRFKHPLFDOVWDLQLQJ
RIWKHQXFOHDUSUROLIHUDWLRQPDUNHU.LΖQKXPDQRYDULDQWLVVXHWKHO\PSKRPDDQG
EUHDVWFDQFHUFHOOVGLVSOD\HGPHWDVWDWLFFDSDFLW\LQYLWURDQGSURGXFHGVPDOOPHWDVWDVHV
QHDUWKHRULJLQDOOHVLRQV
Limitations, reasons for caution: 7KH WXPRXUPRGHO SUHVHQWHG LQ WKLV SDSHU ZDV
EDVHGRQWKHJURZWKRIKXPDQFDQFHUFHOOOLQHVLQRYDULDQFRUWH[WLVVXHΖWLVXQNQRZQ
WRZKDWH[WHQWWKHVHFHOOVEHKDYHGL΍HUHQWO\IURPPDOLJQDQWFHOOVRIRYDULDQPHWDVWDVHV
GLVVHPLQDWHGIURPDSULPDU\WXPRXULQSDWLHQWVRSWLQJIRUIHUWLOLW\SUHVHUYDWLRQ
:LGHU LPSOLFDWLRQV RI WKH ȴQGLQJV 7KHPRGHO V\VWHPPD\ VLJQLȴFDQWO\ FRQWULEXWH
WR H΍RUWV DLPHGDW HQKDQFLQJ WKH VDIHW\ RI RYDULDQ WLVVXH JUDIWLQJE\SUHYHQWLQJ WKH
WUDQVPLVVLRQRIFDQFHUFHOOV'HYHORSPHQWRIPHWKRGVWRPRUHHɝFLHQWO\GHWHFWFDQFHU
FHOOV LQKXPDQRYDULDQWLVVXHDQGSURWRFROVIRUSXUJLQJPDOLJQDQWFHOOVIURPLQWDFWRU
VXVSHQVLRQVRIRYDULDQFRUWH[PD\EHQHȴWIURPWKLVPRGHOV\VWHP
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Introduction
&U\RSUHVHUYDWLRQ RI RYDULDQ FRUWH[ WLVVXH KDV EHFRPH DQ HVWDEOLVKHG WHFKQLTXH WR
SUHVHUYH IHUWLOLW\ LQ SDWLHQWV DZDLWLQJ D IHUWLOLW\WKUHDWHQLQJ WUHDWPHQW :KHQ WKH
SDWLHQWKDVRYHUFRPHKHUGLVHDVHDQGH[SHULHQFHVGLɝFXOWLHVWRFRQFHLYHGXHWRWKH
VLGHH΍HFWVUHODWHGWRKHUWUHDWPHQWWKHFRUWH[WLVVXHFDQEHDXWRWUDQVSODQWHGLQDQ
DWWHPSWWRUHVWRUHKHUIHUWLOLW\7KLVRSWLRQIRUIHUWLOLW\SUHVHUYDWLRQLVR΍HUHGSULPDULO\
WR FDQFHU SDWLHQWV VFKHGXOHG IRU JRQDGRWR[LF FKHPR DQGRU UDGLRWKHUDS\ $PDMRU
FRQFHUQRIDXWRWUDQVSODQWLQJRYDULDQWLVVXHLQIRUPHUFDQFHUSDWLHQWVKRZHYHULVWKH
UHLQWURGXFWLRQ RIPDOLJQDQW FHOOV WKDWPD\ KDYHPHWDVWDVLVHG WR WKH JUDIW2YDULDQ
WLVVXHGHULYHG IURPPLFHZLWK O\PSKRPDKDVEHHQVKRZQ WR WUDQVIHU WKHGLVHDVH WR
KHDOWK\UHFLSLHQWV)RUFU\RSUHVHUYHGDQG[HQRWUDQVSODQWHGKXPDQRYDULDQWLVVXHIURP
SDWLHQWVZLWKDFXWHO\PSKREODVWLFOHXNDHPLD$//WUDQVPLVVLRQRIFDQFHUFHOOVYLDWKH
JUDIWWRPXULQHUHFLSLHQWVKDVEHHQFRQYLQFLQJO\GHPRQVWUDWHGΖQSDWLHQWVWZRUHODSVHV
KDYHEHHQUHSRUWHGDIWHUDXWRWUDQVSODQWDWLRQRIRYDULDQ WLVVXHRQH LQDSDWLHQWZLWK
FHUYLFDOFDQFHUDQGRQHLQDSDWLHQWZLWKEUHDVWFDQFHUΖWVKRXOGEHQRWHGKRZHYHU
WKDW LW LVXQFOHDUZKHWKHU WKHVH UHODSVHVZHUHGXH WR WKH WUDQVSODQWDWLRQSURFHGXUH
$W SUHVHQW DXWRWUDQVSODQWDWLRQ RI FRUWH[ WLVVXH RI SDWLHQWVZLWK DFXWH O\PSKREODVWLF
OHXNDHPLDLVFRQVLGHUHGDQXQVDIHRSWLRQIRUIHUWLOLW\SUHVHUYDWLRQLQYLHZRIWKHUHODWLYH
KLJKULVNRIWUDQVPLVVLRQRIPDOLJQDQWFHOOVWKURXJKWKHJUDIW
ΖQVSHFWLRQ RI RYDULDQ FRUWH[ IUDJPHQWV IRU WKH SUHVHQFH RI WXPRXU FHOOV SULRU WR
DXWRWUDQVSODQWDWLRQ ZRXOG REYLRXVO\ HOLPLQDWH WKH ULVN RI WXPRXU WUDQVPLVVLRQ 7KLV
FRQFHSWKRZHYHULVFXUUHQWO\KDPSHUHGE\WKHODFNRIVHQVLWLYHDQGVSHFLȴFGHWHFWLRQ
PHWKRGVDVZHOODVE\WKHIDFWWKDWGHWHFWLRQSURFHGXUHVUHQGHUWKHIUDJPHQWXQGHU
LQVSHFWLRQ XQȴW IRU DXWRWUDQVSODQWDWLRQ $Q RSWLRQ WR LPSURYH WKH VDIHW\ RI RYDULDQ
FU\RSUHVHUYDWLRQ ZRXOG EH HOLPLQDWLQJ PDOLJQDQW FHOOV IURP RYDULDQ FRUWH[ WLVVXH 
ΖGHDOO\ WKH FRUWH[ IUDJPHQWV VKRXOG SULRU WR DXWRWUDQVSODQWDWLRQ EH SXUJHG IURP
WKHPDOLJQDQWFHOOVWKH\SRWHQWLDOO\FRQWDLQZKLOH OHDYLQJWKHRYDULDQWLVVXHLQFOXGLQJ
IROOLFOHVDQGRRF\WHVXQD΍HFWHG7KLVPD\EHDFKLHYHGE\WUHDWLQJWKHFRUWH[ZLWKDQWL
QHRSODVWLF DJHQWV LQ YLWUR $VVHVVLQJ WKH H΍HFW RI DQWLQHRSODVWLF DJHQWV RQ GL΍HUHQW
PDOLJQDQFLHV JHQHUDOO\ RFFXUV ZLWK WXPRXU FHOO OLQHV WKDW DUH FXOWXUHG LQ YLWUR )RU
VHYHUDO W\SHVRIFDQFHU LWKDVEHHQGHPRQVWUDWHGWKDWWXPRXUFHOOVWKDWDUHFXOWXUHG
FRQYHQWLRQDOO\UHDFWYHU\GL΍HUHQWO\WRFKHPRDQGUDGLRWKHUDS\WKDQWXPRXUFHOOVWKDW
DUH DWWDFKHG WR DQG LQWHUDFWZLWK H[WUDFHOOXODUPDWUL[ FRPSRQHQWV (&0 LQ YLYR 
9HU\UHFHQWO\ WKHSK\VLFDOH΍HFWVRIWKHPLFURHQYLURQPHQWRQWXPRXUFHOOSURSHUWLHV
KDYH EHHQ GHPRQVWUDWHG IRU EUHDVW FDQFHU D W\SH RI PDOLJQDQF\ WKDW IUHTXHQWO\
PHWDVWDVLVHVWRWKHRYDU\0DOLJQDQWFHOOVJURZLQJLQWLVVXHLQJHQHUDODQGLQFRUWLFDO
WLVVXHLQSDUWLFXODUPD\WKHUHIRUHGLVSOD\YHU\GL΍HUHQWSURSHUWLHVZLWKUHJDUGWRFHOO
FHOOLQWHUDFWLRQVH[SUHVVLRQRIFHOOVXUIDFHDQWLJHQVFHOOPRWLOLW\HWF$VDFRQVHTXHQFH
WKHLUVHQVLWLYLW\WRWXPRXUSXUJLQJSURWRFROVPD\DOVRGL΍HUIURPWKDWRIFXOWXUHGFDQFHU
FHOOV ΖW LV WKHUHIRUH HVVHQWLDO WKDW RYDULDQ FRUWH[ IUDJPHQWV ZLWK PHWDVWDWLF OHVLRQV 
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LQZKLFKWKHFDQFHUFHOOVDUH LQFORVHFRQWDFWZLWKWKH(&0RIWKHRYDULDQFRUWH[DUH
VXɝFLHQWO\DYDLODEOHIRUWKHGHYHORSPHQWRIFOLQLFDOO\UHOHYDQWSXUJLQJSURWRFROVΖGHDOO\
FRQWDPLQDWHGSDWLHQWGHULYHGRYDULDQ FRUWH[ IUDJPHQWV VKRXOG EHXVHG 7KLV NLQGRI
WLVVXHLVKRZHYHUKDUGO\HYHUDYDLODEOHIRUUHVHDUFKSXUSRVHV
ΖQWKHFXUUHQWVWXG\ZHDLPHGWRGHYHORSDQLQYLWURFXOWXUHV\VWHPWKDWPLPLFVWKHLQ
YLYRPLFURHQYLURQPHQWRIRYDULDQPHWDVWDVHVIURPYDULRXVW\SHVRIFDQFHUDVFORVHO\DV
SRVVLEOH7RWKLVHQGZHLQGXFHGOHVLRQVLQRYDULDQFRUWH[IUDJPHQWVIURPERWKERYLQH
DQGKXPDQRULJLQ'XULQJFXOWXUHVHYHUDORIWKHFHOOOLQHVWKDWZHUHWHVWHGGLVSOD\HGWKH
FDSDFLW\WRPLJUDWHWKURXJKWKHRYDULDQWLVVXHDQGIRUPQHZVPDOOPHWDVWDVHVQH[WWR
WKHRULJLQDOOHVLRQ7KHUHVXOWLQJWXPRXUFRQWDLQLQJIUDJPHQWVFRXOGEHXVHGDVDPRGHO
V\VWHP WRGHVLJQSURWRFROV WR UHGXFHRUHYHQHOLPLQDWHPDOLJQDQW FHOOV IURPRYDULDQ
WLVVXH RU IURP SDUWLDOO\ SXULȴHG IROOLFOHV RI SDWLHQWV EHIRUH DXWRWUDQVSODQWDWLRQ ΖQ
DGGLWLRQWKHVHH[SHULPHQWDOO\FRQWDPLQDWHGFRUWH[IUDJPHQWVFRXOGEHXVHGWRIXUWKHU
RSWLPLVHPHWKRGVFXUUHQWO\XVHGIRUWKHGHWHFWLRQRIVPDOOQXPEHUVRIPDOLJQDQWFHOOV
LQRYDULDQFRUWH[ΖPSURYHGGHWHFWLRQRIFRQWDPLQDWLQJFDQFHUFHOOVDQGHɝFLHQWSXUJLQJ
RIRYDULDQ WLVVXHZLOO OHDG WRDEURDGHUDSSOLFDWLRQRI IHUWLOLW\SUHVHUYDWLRQE\RYDULDQ
FU\RSUHVHUYDWLRQ LQFOXGLQJSDWLHQWV VX΍HULQJ IURPPDOLJQDQFLHVZLWK KLJKPHWDVWDWLF
FDSDFLW\WRWKHRYDU\
Methods
Study design
ΖQ YLHZRI WKHSDXFLW\RIKXPDQRYDULDQ WLVVXH IRUH[SHULPHQWDOSXUSRVHVRXU LQLWLDO
H[SHULPHQWV ZHUH FRQGXFWHG ZLWK FU\RSUHVHUYHGWKDZHG FRUWH[ IUDJPHQWV IURP
ERYLQHRYDULHV7KHYLDELOLW\RIRYDULDQWLVVXHGXULQJ ORQJWHUPFXOWXUHZDVPRQLWRUHG
E\DJOXFRVHXSWDNHDVVD\8VLQJWKLVDVVD\ZHGHWHUPLQHGWKHPD[LPXPOHQJWKRIWKH
FXOWXUHSHULRGIRUERYLQHDQGKXPDQRYDULDQFRUWH[WLVVXHEHIRUHDVLJQLȴFDQWORVVRI
WLVVXHYLDELOLW\RFFXUUHG6XEVHTXHQWO\ERYLQHRYDULDQFRUWH[ZDVLQMHFWHGZLWKWXPRXU
FHOOVIURPYDULRXVW\SHVRIFDQFHUWRVWXG\WXPRXUIRUPDWLRQGXULQJLQYLWURFXOWXUH$IWHU
VXFFHVVIXOO\XVLQJERYLQHWLVVXHWXPRXULQGXFWLRQZDVDOVRSHUIRUPHGLQKXPDQWLVVXH
XVLQJRQHFHOOOLQHIRUHDFKRIWKHIRXUPDOLJQDQFLHVWHVWHG
Ethical approval 
7KH VWXG\ ZDV DSSURYHG E\ WKH 5DGERXG XQLYHUVLW\ PHGLFDO FHQWHU 5XPF UHJLRQDO
HWKLFVFRPPLWWHH
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Ovarian tissue preparation
ΖQWDFW ERYLQH RYDULHV ZHUH FROOHFWHG DW D ORFDO DEDWWRLU HVVHQWLDOO\ DV GHVFULEHG
SUHYLRXVO\ +XPDQ RYDULDQ WLVVXH ZDV REWDLQHG DIWHU LQIRUPHG FRQVHQW IURP
SUHPHQRSDXVDO ZRPHQ DJHG ȱ  ZKR XQGHUZHQW D SURSK\ODFWLF ODSDURVFRSLF
VDOSLQJRRRSKRUHFWRP\DWWKH5XPF1LMPHJHQWKH1HWKHUODQGV+XPDQRYDULDQWLVVXH
ZDVGHULYHGIURPWKHVHFRQGRYDU\WKDWZDVGLVVHFWHGGXULQJVXUJHU\DQGLPPHGLDWHO\
WUDQVIHUUHG WR WKH ODERUDWRU\ LQ &XVWRGLRO DW r& 'U )UDQ] .¸KOHU &KHPLH *PE+
%HQVKHLP*HUPDQ\2YDULHVZHUHSODFHGRQDSUHFRROHGVXUIDFHRIr&7KHFRUWH[
ZDVVFUDSHGIUHHIURPWKHPHGXOODXVLQJIRUFHSVDQGVFDOSHOV7KHUHPDLQLQJRYDULDQ
FRUWH[ZDVFXWLQWRIUDJPHQWVRIDSSUR[LPDWHO\[PPDQGPPWKLFN
Ovarian tissue cryopreservation and thawing
%RYLQHFRUWH[IUDJPHQWVZHUHFU\RSUHVHUYHGLQ1XQF&U\R7XEHVZLWKPORI'XOEHFFRȇV
PRGLȴHG (DJOH PHGLXP '0(0 3$$ ODERUDWRULHV 3DVFKLQJ $XVWULD DQG  IHWDO
FDOI VHUXP )&6 *LEFR %UHGD 7KH 1HWKHUODQGV FRQWDLQLQJ  GLPHWK\OVXOSKR[LGH
'0626LJPD$OGULFK=ZLMQGUHFKW1HWKHUODQGV IRUPLQ9LDOVZHUHNHSWDW r&
RYHUQLJKW DQG VXEVHTXHQWO\ VWRUHG LQ OLTXLGQLWURJHQ+XPDQFRUWH[ IUDJPHQWVZHUH
WUDQVIHUUHGWR1XQF&U\R7XEHVȴOOHGZLWKPORI/HLERYLW]ȇVPHGLXP/RQ]D9HUYLHUV
%HOJLXP FRQWDLQLQJ  PJPO KXPDQ DOEXPLQ $OEXPDQ 6DQTXLQ $PVWHUGDP 7KH
1HWKHUODQGVDQG'062&U\R6XUH'062:DN&KHPLH0HGLFDO*PE+6WHLQEDFK
*HUPDQ\ DQG WUDQVIHUUHG WR D&U\R/RJLFSURJUDPPDEOH WHPSHUDWXUH FRQWUROOHU &/
&U\RVROXWLRQV ȆV+HUWRJHQERVFKWKH1HWKHUODQGVVHWDWr&7HPSHUDWXUHZDV
ORZHUHGDWD UDWHRIr&PLQ WR r&DWZKLFK WKH&U\R7XEHVZHUHVHHGHGPDQXDOO\
$IWHUPLQDWr&VHHGLQJZDVFRQȴUPHGDQGWKHWHPSHUDWXUHZDVORZHUHGWRr&
DWDUDWHRIr&PLQDQGVXEVHTXHQWO\WRr&DWr&PLQEHIRUHWKHWXEHVZHUH
VWRUHGLQOLTXLGQLWURJHQ)RUWKDZLQJ&U\RWXEHVZHUHSODFHGDWr&IRUVHYHUDOPLQXWHV
XQWLOSDUWRIWKHLFHKDGPHOWHG2YDULDQIUDJPHQWVZHUHUHPRYHGIURPWKH&U\R7XEH
DQG LQFXEDWHG IRU PLQ HDFK DW URRP WHPSHUDWXUH LQ'0(0 )&6ZLWK 0
RIVXFURVH'0(0)&6ZLWK0RIVXFURVHDQG'0(0)&6ZLWKRXWVXFURVH
UHVSHFWLYHO\
Determining the maximum length of the tissue-culture period
7KHRYDULDQWLVVXHȇVYLDELOLW\GXULQJFXOWXUHZDVPRQLWRUHGXVLQJDJOXFRVHXSWDNHDVVD\ 
7KLVDVVD\TXDQWLWDWLYHO\PHDVXUHVWKHJOXFRVHXSWDNHE\RYDULDQWLVVXHGXULQJLQYLWUR
FXOWXUH&RUWH[IUDJPHQWVZHUHFXOWXUHGVHSDUDWHO\LQPORI'0(0KLJKJOXFRVH3$$
ODERUDWRULHV3DVFKLQJ$XVWULDZLWK/*OXWDPLQHVXSSOHPHQWHGZLWK)&6DQG
wJPOJHQWDP\FLQ6LJPD$OGULFK&RPSDQ\/WG*LOOLQJKDP8.LQDZHOOSODWH733
7UDVDGLQJHQ6ZLW]HUODQGDWr& LQKXPLGLȴHGDLUZLWK&2&RQGLWLRQHGFXOWXUH
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PHGLXPZDVFROOHFWHGDQGUHSODFHGE\IUHVKPHGLXPDWGD\DQGDQGFROOHFWHGDWGD\
7KHFRQGLWLRQHGPHGLXPZDVPHDVXUHGIRUJOXFRVHFRQWHQWXVLQJDQ$UFKLWHFWL
$EERWW'LDJQRVWLFV Ζ/ 86$*OXFRVH XSWDNH RI HDFK WLVVXH IUDJPHQWZDV FRUUHFWHG
IRULWVZHLJKWDQGWKHOHQJWKRIWKHFXOWXUHSHULRG9DULDWLRQLQJOXFRVHXSWDNHEHWZHHQ
WZRWLVVXHIUDJPHQWVIURPWKHVDPHRYDU\ZDVXVXDOO\ZLWKLQ7KHPHDQJOXFRVH
XSWDNHPJ WLVVXHKRXU QPROZDVGHWHUPLQHG IRU VHSDUDWH FRUWH[ IUDJPHQWV IURP
HDFKRI WKH WKUHHERYLQHRYDULHV E$E& DQG IRU S$DQGS%DQG S& VHSDUDWH
FRUWH[IUDJPHQWVGHULYHGIURPHDFKRIWKHWKUHHKXPDQRYDULHVWHVWHG
Cell lines 
7KH&KURQLF0\HORJHQRXV/HXNDHPLDFHOO OLQH. WKH%XUNLWWȇV/\PSKRPDFHOO OLQH
5DMLWKH/DUJH&HOO/\PSKRPDFHOOOLQH68'+/DQGWKH%UHDVW&DQFHUFHOOOLQH0&)
ZHUHREWDLQHGIURPWKH$7&&%HWKHVGD0'86$7KH(ZLQJVDUFRPDFHOOOLQHV(:
(:6)/ΖH[RQDQG(6(:6)/ΖH[RQZHUHDNLQGJLIWIURPWKH3HGLDWULF
3UHFOLQLFDO7HVWLQJ3URJUDP3373&HQWHUIRU&KLOGKRRG&DQFHU1DWLRQZLGH&KLOGUHQȇV
+RVSLWDO &ROXPEXV2+86$ &HOO OLQHV0&) (: DQG (6ZHUHPDLQWDLQHG DV
PRQROD\HUV LQPHGLXP FRPSULVLQJ'0(0  )&6wJPO JHQWDP\FLQ 0&) RU
5RVZHOO 3DUN 0HPRULDO ΖQVWLWXWH PHGLXP 530Ζ 3$$ ODERUDWRULHV 3DVFKLQJ $XVWULD
VXSSOHPHQWHGZLWK)&6wJPOJHQWDP\FLQ(:DQG(6&HOOOLQHV.5DML
DQG68'+/ZHUHFXOWXUHGLQVXVSHQVLRQLQ530Ζ)&6wJPOJHQWDP\FLQ$OO
FHOOOLQHVZHUHLQFXEDWHGLQr&&2DQGVDWXUDWHGKXPLGLW\
Injection and culture of ovarian cortex fragments
&HOOOLQHVZHUHPDLQWDLQHGLQ7FXOWXUHȵDVNV&RUQLQJ1<86$XQWLODSSUR[LPDWHO\
FRQȵXHQFHZDVUHDFKHG&HOOZHUHKDUYHVWHGDQGZDVKHGWZRWLPHVZLWKPORI
PHGLXP'0(0KLJKJOXFRVH)&6wJPOJHQWDP\FLQ$IWHUFRXQWLQJFHOOVZHUH
GLOXWHGLQFROGr&PHGLXPWRDFRQFHQWUDWLRQRI[FHOOVwO7KDZHGRYDULDQFRUWH[
IUDJPHQWVZHUHKHOGZLWK IRUFHSVDQG LQMHFWHG WLPHVZLWKwO FHOO VXVSHQVLRQSHU
LQMHFWLRQXVLQJDQHHGOHZLWKDPPRXWHUGLDPHWHU$IWHULQMHFWLRQWLVVXHIUDJPHQWV
ZHUHEULHȵ\ZDVKHG LQPORIPHGLXPDQGFXOWXUHG LQPORIPHGLXP LQDZHOO
SODWH7337UDVDGLQJHQ6ZLW]HUODQGDWr&LQKXPLGLȴHGDLUZLWK&2$IWHUGD\V
RI FXOWXUH VRPHRI WKH LQMHFWHG WLVVXH IUDJPHQWVZHUHKDUYHVWHG IRUKLVWRORJLFDODQG
LPPXQRKLVWRFKHPLFDODQDO\VLVZKLOHWKHUHPDLQLQJIUDJPHQWVZHUHWUDQVIHUUHGWRDZHOO
FRQWDLQLQJPORIIUHVKPHGLXPDQGLQFXEDWHGIRUDQDGGLWLRQDOGD\VERYLQHWLVVXH
RUGD\VKXPDQWLVVXHEHIRUHKDUYHVWLQJDQGVXEVHTXHQWDQDO\VLV
Histology and immunohistochemistry
7LVVXHIUDJPHQWVZHUHȴ[HGRYHUQLJKWLQ%RXLQȇVVROXWLRQ6LJPD$OGULFKDQGHPEHGGHG
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LQSDUDɝQ6HYHUDOVHULHVRIwPWKLFNVHFWLRQVZHUHPDGHHDFKVHSDUDWHGE\DOD\HU
RIwPWLVVXHWRGHWHFWWKHSUHVHQFHRIPDOLJQDQWFHOOV6HFWLRQVZHUHVWDLQHGZLWK
VWDQGDUGKHPDWR[\OLQHRVLQ+(DQGWKH$]DQWULFKURPHVWDLQWKDWKLJKOLJKWVFRQQHFWLYH
WLVVXHRIRYDULDQ WLVVXH LQGDUNEOXHDQG FHOOXODUQXFOHL LQ UHG&HOO SUROLIHUDWLRQZDV
DVVHVVHG E\ LPPXQRKLVWRFKHPLFDO VWDLQLQJ RI WKH .L SURWHLQ &HOOW\SH VSHFLȴF
GHWHFWLRQLQKLVWRORJLFDOVHFWLRQVZDVSHUIRUPHGE\VWDLQLQJZLWKDQWL+/$'57KHUPR
)LVKHU6FLHQWLȴF$DOVW%HOJLXPIRU%XUNLWWȇVO\PSKRPD5DMLDQWL&'7KHUPR)LVKHU
6FLHQWLȴFIRU(ZLQJVDUFRPD(:DQG(6DQGDQWLF\WRNHUDWLQ%'%LRVFLHQFHV
IRU EUHDVW FDQFHU 0&) 7R YLVXDOLVH WXPRXU IRUPDWLRQ E\ OHXNDHPLD FHOOV .
DQWL&''$.2+HYHUOHH%HOJLXPZDVXVHGIRUERYLQHWLVVXHDQGDQWL&'%HFWRQ
'LFNLQVRQ%LRVFLHQFHV%UHGD7KH1HWKHUODQGVIRUKXPDQWLVVXH1RQHRIWKHDQWLERGLHV
JDYH VLJQLȴFDQW EDFNJURXQG RQ QRQLQMHFWHG ERYLQH RU KXPDQ WLVVXH 6WDLQHG WLVVXH
VHFWLRQVZHUHDQDO\VHGE\FRQYHQWLRQDOOLJKWPLFURVFRS\DQGSKRWRJUDSKHG
Results
Determining the maximum length of the tissue-culture period 
*OXFRVHXSWDNHE\FRUWLFDOWLVVXHIURPWKUHHGL΍HUHQWFRZVE$E&GXULQJLQYLWURFXOWXUH
ZDVPRQLWRUHGWRTXDQWLI\WKHYLDELOLW\RIFXOWXUHGRYDULDQWLVVXH)LJXUHΖ$8VLQJWKLV
DVVD\ZHGHWHUPLQHGWKHPD[LPDOGXUDWLRQRI WKHFXOWXUHSHULRGEHIRUHDVLJQLȴFDQW
ORVVRIWLVVXHYLDELOLW\RFFXUUHGLQERYLQHRYDULDQFRUWH[$WGD\RIFXOWXUHQRVLJQLȴFDQW
GHFUHDVHLQJOXFRVHXSWDNHZDVREVHUYHGFRPSDUHGWRGD\ZKLFKLVLQOLQHZLWKRXU
SUHYLRXV H[SHULPHQWV ([WHQGLQJ WKH FXOWXUH SHULRG XS WR  GD\V OHG WR D PHDQ
UHGXFWLRQ LQJOXFRVHXSWDNHRI6XEVHTXHQW WXPRXU LQGXFWLRQH[SHULPHQWVZLWK
ERYLQHWLVVXHZHUHWKHUHIRUHSHUIRUPHGZLWKLQWKHȴUVWGD\VRIFXOWXUH$QDORJRXV
WRWKHERYLQHWLVVXHKXPDQFRUWH[IUDJPHQWVIURPRYDULHVRIWKUHHGL΍HUHQWSDWLHQWV
S$S&VKRZHGDFRPSDUDEOH OHYHORIJOXFRVHXSWDNHDWGD\DQGGD\$WGD\
DPHDQ UHGXFWLRQ LQ JOXFRVH XSWDNH RI ZDVPHDVXUHG )LJXUH Ζ % &XOWXULQJ RI
KXPDQRYDULDQWLVVXHZDVWKHUHIRUHQRWSHUIRUPHGEH\RQGGD\LQVXEVHTXHQWWXPRXU
LQGXFWLRQH[SHULPHQWV
Induction of tumours in bovine ovarian cortex fragments
7LVVXHVHFWLRQVVWDLQHGZLWKKHPDWR[\OLQHRVLQ +(GHULYHG IURPWLVVXH LQMHFWHGZLWK
OHXNDHPLDFHOOVWKDWKDGEHHQFXOWXUHGIRUGD\V)LJXUHΖΖ$'VKRZHGWKDWWKHOHVLRQV
LQWURGXFHGE\WKHLQMHFWLRQZHUHSDUWLDOO\ȴOOHGZLWKYLDEOHOHXNDHPLDFHOOV)LJXUHΖΖ$
+LJKPLWRWLF DFWLYLW\ ZDV GHPRQVWUDWHG E\ VWDLQLQJ RI WKH SUROLIHUDWLRQPDUNHU .L
)LJXUHΖΖ%$WGD\RIFXOWXUH)LJXUHΖΖ(+WKHOHVLRQVZHUHFRPSOHWHO\SDFNHGZLWK
OHXNDHPLDFHOOVDQGQHZVPDOOIRFLRIFHOOVDSSHDUHGQHDUWKHRULJLQDOOHVLRQV)LJXUHΖΖ
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(7KHH[WHQVLYHSUROLIHUDWLRQWKDWZDVREVHUYHGDWGD\ZDVQRWDSSDUHQWDWGD\
RIFXOWXUHZLWKRQO\IHZFHOOVVWDLQLQJSRVLWLYHIRU.L)LJXUHΖΖ)/HXNDHPLFPDVVHV
FRXOGEHFOHDUO\GLVWLQJXLVKHGIURPWKHRYDULDQFRUWH[E\VWDLQLQJZLWK$]DQDVWDLQWKDW
GLVWLQJXLVKHVEHWZHHQFHOOVDQG(&06LPLODUWRWKH+(VWDLQLQJIRFLRIVPDOOPDVVHVRI
OHXNDHPLFFHOOVZHUHREVHUYHGDWGD\RIFXOWXUHXVLQJWKLVVWDLQ)LJXUHΖΖ&DQG(
6SHFLȴFVWDLQLQJRI WLVVXHVHFWLRQVZLWK WKHFHOOVXUIDFHPDUNHU&' )LJXUH ΖΖ'DQG
+ VKRZHG WKDW WKHREVHUYHG FHOOPDVVHV DUH LQGHHG OHXNDHPLD FHOOV DQG WKDW WKHVH
FHOOVZHUH LQFORVHFRQWDFWZLWK WKHRYDULDQ WLVVXH6LPLODU UHVXOWVZHUHREWDLQHGZLWK
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$%RYLQHRYDULDQFRUWH[IUDJPHQWVIURPWKUHHDQLPDOV
(bA-bC) were cultured and glucose uptake (nmol/mg tis-
VXHKRXUZDVGHWHUPLQHGIRUWKUHHGL΍HUHQWWLPHSHULRGV
during culture; day 1-4, 5-7 and 8-14. For each time pe-
riod, the mean glucose uptake for three individual tissue 
fragments is shown.
Figure I. *OXFRVHXSWDNHE\RYDULDQFRUWH[IUDJPHQWVLQYLWUR
%*OXFRVHXSWDNHE\KXPDQRYDULDQFRUWH[IUDJPHQWV
from three patients (pA-pC) during day 1-4, 5-7 and 8-14 
of culture. For patients pA and pB, the mean glucose up-
take was determined from 3 tissue fragments. For patient 
pC, mean glucose uptake is presented for 2 tissue frag-
ments.
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%RYLQHRYDULDQFRUWH[ZDVLQMHFWHGZLWK.OHXNDHPLDFHOOVDQGFXOWXUHGIRUGD\V$'RUGD\V(+7XPRXU
formation was visualised by histochemical staining with HE (A and E) or with the Azan trichrome stain (C and G). 
3UROLIHUDWLRQRI OHXNDHPLDFHOOVZDVDVVHVVHGE\ LPPXQRKLVWRORJLFDOVWDLQLQJRI WKH.LSUROLIHUDWLRQPDUNHU %
DQG)6SHFLȴFGHWHFWLRQRIOHXNDHPLDFHOOVZDVSHUIRUPHGE\VWDLQLQJRIWKHFHOOVXUIDFHPDUNHU&''DQG+
$UURZKHDGVSRLQWWRQHZO\IRUPHGIRFLRIFDQFHUFHOOV2ULJLQDOPDJQLȴFDWLRQZDV[IRU$&DQG(*DQG[
for D and H. 
Figure II. +LVWRORJLFDO DQG LPPXQRKLVWRFKHPLFDO DQDO\VLV RI WXPRXU IRUPDWLRQ E\
OHXNDHPLDFHOOVLQERYLQHRYDULDQFRUWH[WLVVXH
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RYDULDQFRUWH[IUDJPHQWVH[SHULPHQWDOO\FRQWDPLQDWHGZLWKO\PSKRPD(ZLQJVDUFRPD
RUEUHDVWFDQFHUFHOOVDOWKRXJKWKHIRUPDWLRQRIQHZIRFLRIFDQFHUFHOOVGXULQJFXOWXUH
ZDVOHVVSURPLQHQWWKDQIRUOHXNDHPLDFHOOVGDWDQRWVKRZQ
Induction of tumours in human ovarian cortex fragments
$QDORJRXV WR WKH ERYLQH WLVVXH KXPDQ RYDULDQ FRUWH[ IUDJPHQWVZHUH LQMHFWHGZLWK
FDQFHUFHOOOLQHVUHSUHVHQWLQJGL΍HUHQWPDOLJQDQFLHVDQGFXOWXUHGIRUQRWVKRZQRU
GD\V)LJXUHΖΖΖ$'+(DQG$]DQVWDLQLQJRIFRUWH[IUDJPHQWVLQMHFWHGZLWKOHXNDHPLD
FHOOV UHYHDOHG HɝFLHQW IRUPDWLRQ RI GHQVHO\ SDFNHG WXPRXU PDVVHV WKURXJKRXW
WKHFRUWH[ IUDJPHQW )LJXUH ΖΖΖ$&$WGD\RI FXOWXUH WKH OHXNDHPLDFHOOVZHUHVWLOO
PLWRWLFDOO\DFWLYHDVMXGJHGE\VWDLQLQJRIWKHSUROLIHUDWLRQPDUNHU.L)LJXUHΖΖΖ&EXW
IRUPDWLRQRIVPDOOIRFLRIOHXNDHPLDFHOOVDVREVHUYHGLQWKHERYLQHIUDJPHQWVZDVQRW
DSSDUHQWLQWKHKXPDQWLVVXH6WDLQLQJRIWKHFHOOVXUIDFHPDUNHU&'FRQȴUPHGWKDW
WKHFHOOPDVVHVFRQVLVWHGRIOHXNDHPLDFHOOVDQGGHPRQVWUDWHGFORVHFRQWDFWVEHWZHHQ
WXPRXU FHOOV DQGRYDULDQ WLVVXH )LJXUH ΖΖΖ' 7KH O\PSKRPD FHOOVZHUH DOVR FDSDEOH
RIHVWDEOLVKLQJSUROLIHUDWLQJWXPRXUOLNHVWUXFWXUHVLQKXPDQRYDULDQFRUWH[)LJXUHΖΖΖ
(+EXWLQFRQWUDVWWRWKHOHXNDHPLDFHOOVODUJHVFDOHPLJUDWLRQRIVLQJOHFHOOVWKURXJK
WKHRYDULDQWLVVXHZDVREVHUYHGDIWHUVWDLQLQJZLWKDQWL+/$'5)LJXUHΖΖΖ+5HVXOWVRI
WKHWLVVXHIUDJPHQWVLQMHFWHGZLWK(ZLQJVDUFRPDFHOOVZHUHVLPLODUWRWKRVHREWDLQHG
ZLWK OHXNDHPLD FHOOV )LJXUH Ζ9 $' ZLWK OLWWOH HYLGHQFH IRU WKH GHYHORSPHQW RI QHZ
PHWDVWDVHVQHDUWKHRULJLQDOOHVLRQVDIWHUVWDLQLQJZLWKDQWL&')LJXUHΖ9'ΖQRYDULDQ
FRUWH[IUDJPHQWVLQMHFWHGZLWKEUHDVWFDQFHUFHOOV)LJXUHΖ9(+ODUJHVFDOHIRUPDWLRQ
RIGL΍HUHQWVL]HGQHZO\IRUPHGPHWDVWDVHVZDVREVHUYHGWKDWZHUHFOHDUO\YLVLEOHLQWKH
VHFWLRQVVWDLQHGZLWK$]DQRUZLWKDQDQWLERG\DJDLQVWF\WRVNHOHWRQ)LJXUH Ζ9*
DQG+UHVSHFWLYHO\
Discussion
ΖQWKHSUHVHQWVWXG\ZHGHVFULEHDPRGHOV\VWHPFRQVLVWLQJRIH[SHULPHQWDOO\LQGXFHG
WXPRXUVLQRYDULDQWLVVXHIURPERYLQHDQGKXPDQRULJLQ7KLVPRGHOFDQEHXVHGIRUWKH
GHYHORSPHQWDQGRSWLPLVDWLRQRISURWRFROVDLPLQJDWWKHGHWHFWLRQDQGHOLPLQDWLRQRI
FDQFHUFHOOVLQRYDULDQWLVVXHLQWHQGHGIRUIHUWLOLW\SUHVHUYDWLRQSXUSRVHV
$OOPHGLFDOWUHDWPHQWVWKDWLQYROYHWKHWUDQVSODQWDWLRQRIWLVVXHRIFDQFHUSDWLHQWV
KDYH WKH WKHRUHWLFDOSRWHQWLDO WR WUDQVPLWRFFXOW WXPRXUFHOOV WKDWDUHSUHVHQW LQ WKH
WUDQVSODQWWRWKHUHFLSLHQWΖQIDFWWUDQVPLVVLRQRIGRQRUWXPRXUFHOOVWRWKHUHFLSLHQW
OHDGLQJWRPDOLJQDQWGLVHDVHKDVEHHQGHVFULEHGLQNLGQH\OLYHUDQGKHDUWWUDQVSODQWV
SURYLGLQJSURRIRIFRQFHSWIRUWKLVWKHRU\2EYLRXVO\WXPRXUFHOOVWKDWDUHSUHVHQW
LQ RYDULDQ FRUWH[ IUDJPHQWV DW WKH WLPH RI WLVVXH FROOHFWLRQ DOVR KDYH WKH SRWHQWLDO
WR OHDG WR UHLQWURGXFWLRQ RI PDOLJQDQW GLVHDVH DIWHU DXWRWUDQVSODQWDWLRQ $OWKRXJK
$QHZPRGHOV\VWHPWRHYDOXDWHWXPRXUGHWHFWLRQDQGWXPRXUSXUJLQJSURWRFROV | 99
4
FU\RSUHVHUYDWLRQ RI RYDULDQ WLVVXH LV XVXDOO\ R΍HUHG WR JLUOV DQGZRPHQZLWK FDQFHU
DWDVWDJHRI WKHLUGLVHDVHZKHUHPHWDVWDVLV WR WKHLURYDULHV LVXQOLNHO\ WKHSUHVHQFH
RI WXPRXUFHOOV LQ WKHRYDULDQ WLVVXHFDQQHYHUEHUXOHGRXWFRPSOHWHO\7KHUHIRUH LW
UHPDLQVRIFUXFLDOLPSRUWDQFHWRGHYHORSDQGXVHKLJKO\VHQVLWLYHGHWHFWLRQWHFKQLTXHVWR
GHWHUPLQHZKHWKHURYDULDQWLVVXHIURPFDQFHUSDWLHQWVREWDLQHGIRUDXWRWUDQVSODQWDWLRQ
SXUSRVHVLVFRQWDPLQDWHGZLWKPDOLJQDQWFHOOV
7KH DQDO\VLV RI RYDULDQ FRUWH[ WLVVXH IRU WKH SUHVHQFH RI FDQFHU FHOOV LV XVXDOO\
SHUIRUPHG E\ VWDQGDUG KLVWRORJ\ LPPXQRKLVWRFKHPLVWU\ RU E\ 3&5 SURYLGLQJ WKDW
PROHFXODUPDUNHUVDUHDYDLODEOHΖQDIHZFDVHV[HQRJUDIWLQJRILPPXQRGHȴFLHQWPLFH
ZDVXVHG5HPDUNDEO\3&5KDVEHHQWKHWHFKQLTXHRIFKRLFHWRSRVLWLYHO\LGHQWLI\WKH
SUHVHQFHRIPDOLJQDQWFHOOVLQRYDULDQWLVVXHZKLOHKLVWRORJ\DQGLPPXQRKLVWRFKHPLVWU\
VKRZHGQHJDWLYHUHVXOWVLQDOOSXEOLVKHGFDVHV'HVSLWHLWVVHQVLWLYLW\WKHYDOXHRI
3&5LVOLPLWHGGXHWRWKHDEVHQFHRIDSSURSULDWHPROHFXODUPDUNHUVLQPRVWSDWLHQWV
)XUWKHUPRUH573&5GRHVQRWQHFHVVDULO\GHWHFWVOLYLQJFHOOVEXWPLJKWDOVRGHWHFWRQO\
WXPRXUFHOO'1$RU51$ΖWLVWKHUHIRUHRIJUHDWLPSRUWDQFHWRHQKDQFHWKHVHQVLWLYLW\
RIKLVWRORJ\DQGLPPXQRKLVWRFKHPLVWU\IRUWKHGHWHFWLRQRIPDOLJQDQWFHOOVLQRYDULDQ
WLVVXH7KHPRGHOV\VWHPSUHVHQWHGLQWKHFXUUHQWSDSHUZLOOFRQWULEXWHWRWKLVSURFHVV
E\SURYLGLQJRYDULDQFRUWH[VWULSVZLWKSUROLIHUDWLQJPDOLJQDQWFHOOVRIYDULRXVW\SHVRI
FDQFHULQWKHUHOHYDQWPLFURHQYLURQPHQW
7KHPRVWREYLRXVDSSURDFKWRDYRLGWKHULVNRIPDOLJQDQWFHOOUHLQWURGXFWLRQDIWHU
RYDULDQFRUWH[UHWULHYDODQGUHWUDQVSODQWDWLRQLVWRLVRODWHPDWXUHDQGIHUWLOLVDEOHRRF\WHV
IURPWKHWLVVXHWKHUHE\RPLWWLQJDXWRWUDQVSODQWDWLRQRIWKHLQWDFWWLVVXH8QIRUWXQDWHO\
IROOLFXODUFXOWXUHLVGLɝFXOWDQGYLDEOHHPEU\RVIURPLQYLWURFXOWXUHGIROOLFOHVKDYHRQO\
EHHQREWDLQHGLQPLFH$PRUHUHFHQWO\GHYHORSHGDQGSURPLVLQJDSSURDFKWRDYRLGWKH
UHLQWURGXFWLRQRIFDQFHUFHOOVE\RYDULDQJUDIWLQJLVWKHFRQVWUXFWLRQRIDQDUWLȴFLDORYDU\LQ
ZKLFKSXULȴHGIROOLFOHVDQGVRPDWLFRYDULDQFHOOVDUHHPEHGGHGLQDELRGHJUDGDEOHPDWUL[
RIȴEULQDQGWKURPELQ%\FUHDWLQJVXFKDWKUHHGLPHQVLRQDOPDWUL[DPRUHSK\VLRORJLFDO
HQYLURQPHQWZDVFUHDWHGWRSURPRWHIROOLFXODUGHYHORSPHQW6LQFHQRWRQO\IROOLFOHVEXW
DOVRVWURPDOFHOOVDUHUHTXLUHGIRUFUHDWLQJDQDUWLȴFLDORYDU\LWLVRIFULWLFDOLPSRUWDQFH
WKDWWKHRYDULDQFHOOVXVSHQVLRQUHTXLUHGIRUVXFKDQDUWLȴFLDORYDU\LVIUHHRIFDQFHUFHOOV
)RUUHVHDUFKSXUSRVHVWKHSRWHQWLDOFRSXULȴFDWLRQRIPDOLJQDQWFHOOVZLWKRYDULDQFHOOV
PD\EHVWXGLHGE\VSLNLQJWKHSDUWLDOO\GLVVROYHGRYDULDQWLVVXHVXVSHQVLRQZLWKFDQFHU
FHOOV 7KHVHVSLNHGPDOLJQDQWFHOOVZLOOKRZHYHUQRWEH LQFORVHFHOOFHOO FRQWDFWZLWK
RYDULDQFRPSRQHQWVDVLVWKHFDVHIRUFDQFHUFHOOVIURPDFWXDOPHWDVWDVHVLQSDWLHQWVȇ
WLVVXH 7KH ODFN RI SK\VLFDO FHOOFHOO LQWHUDFWLRQ PLJKW ZHOO LQȵXHQFH WKHLU EHKDYLRXU
GXULQJWKHSXULȴFDWLRQSURFHVVUHTXLUHGWRREWDLQFDQFHUFHOOIUHHRYDULDQFRPSRQHQWV
IRUWKHFRQVWUXFWLRQRIDQDUWLȴFLDORYDU\2EYLRXVO\RXUPRGHOV\VWHPRIH[SHULPHQWDOO\
LQGXFHGSUROLIHUDWLQJWXPRXUVLQRYDULDQWLVVXHLQZKLFKWKHPDOLJQDQWFHOOVDUHLQFORVH
FRQWDFWZLWKWKHRYDULDQWLVVXHPLJKWEHYHU\XVHIXOWRGHYHORSUHOLDEOHWHFKQLTXHVWR
SXULI\IROOLFOHVDQGVWURPDOFHOOVIURPSDWLHQWVȇWLVVXHZLWKRXWFRQWDPLQDWLQJPDOLJQDQW
FHOOV3XUJLQJRIRYDULDQWLVVXHE\7FHOOPHGLDWHGWXPRXUFHOOO\VLVFKHPRWKHUDS\RU
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+XPDQRYDULDQFRUWH[WLVVXHZDVLQMHFWHGZLWK.OHXNDHPLDFHOOV$'RU5DMLO\PSKRPDFHOOV(+7XPRXU
formation is shown after 7 days of culture by staining with HE (A and E) or the Azan trichome stain (C and G).
3UROLIHUDWLRQRIFDQFHUFHOOVZDVGHWHUPLQHGE\LPPXQRKLVWRORJLFDOVWDLQLQJRI.L%DQG)6SHFLȴFGHWHFWLRQ
of leukaemia and lymphoma cells was performed by staining for the cell surface markers CD15 and HLA-DR (D
DQG+UHVSHFWLYHO\2ULJLQDOPDJQLȴFDWLRQZDV[
Figure III. +LVWRORJLFDODQGLPPXQRKLVWRFKHPLFDODQDO\VLVRIWXPRXUIRUPDWLRQE\
OHXNDHPLDDQGO\PSKRPDFHOOVLQKXPDQRYDULDQFRUWH[WLVVXH
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+XPDQWLVVXHZDVLQMHFWHGZLWK(6(ZLQJVDUFRPDFHOOV$'RU0&)EUHDVWFDQFHUFHOOV(+6SHFLȴF
GHWHFWLRQRI(ZLQJVDUFRPDDQGEUHDVWFDQFHUFHOOVZDVSHUIRUPHGE\VWDLQLQJIRU&'DQG&.'DQG+
UHVSHFWLYHO\)RUIXUWKHUGHWDLOVVHHOHJHQGWRȴJXUHΖΖΖ
Figure IV. +LVWRORJLFDO DQG LPPXQRKLVWRFKHPLFDO DQDO\VLV RI WXPRXU IRUPDWLRQ E\
(ZLQJVDUFRPDDQGEUHDVWFDQFHUFHOOVLQKXPDQRYDULDQFRUWH[WLVVXH
(ZLQJVDUFRPD
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K\SHUWKHUPLDPLJKWDOVREHDQDSSURDFKWRHOLPLQDWHFDQFHUFHOOVΖQFRQWUDVWWRWKH
SXUJLQJPHWKRGVWKDWDSSO\WXPRXUFHOO O\VLVRUWKHFRQVWUXFWLRQRIDQDUWLȴFLDORYDU\
WKHODWWHUWZRPHWKRGVKDYHWKHDGYDQWDJHWKDWWKHRYDULDQWLVVXHGRHVQRWKDYHWREH
LQVXVSHQVLRQDQGKHQFHWKHLQWHJULW\RIWKHRYDULDQWLVVXHZLOOQRWEHFRPSURPLVHG
6WLOOH[WUHPHFDXWLRQPXVWEHWDNHQWRDYRLGGDPDJHWRWKHIROOLFOHVXVLQJDQ\RIWKHVH
PHWKRGV$OVRIRUWKHGHYHORSPHQWRIUHOLDEOHSXUJLQJWHFKQLTXHVLW LV LPSRUWDQWWKDW
WKHFDQFHUFHOOVWKDWDUHWREHHOLPLQDWHGDUHLQFORVHFRQWDFWZLWKWKHRYDULDQWLVVXH
7XPRXUPLFURHQYLURQPHQWDQGWKH(&0LQSDUWLFXODUZLOOPRGLI\WKHELRORJLFDOUHVSRQVH
RIPDOLJQDQWFHOOV WRSXUJLQJ*DVWULFFDQFHUFHOOVZHUHIRXQGWREHKLJKO\FKHPR
UHVLVWDQWEXW UHJDLQHGFKHPRVHQVLWLYLW\ZKHQ UHDWWDFKHG WR WKHDSSURSULDWH(&0 
&KHPRDQGUDGLRWKHUDSHXWLFUHVSRQVHVRIOHXNDHPLDFHOOVZHUHDOVRIRXQGWRGHSHQG
RQDGKHVLRQWR(&00RUHUHFHQWO\DVLJQLȴFDQWUHODWLRQEHWZHHQWKHSK\VLFDOVWUXFWXUH
RIWKHPLFURHQYLURQPHQWDQGEUHDVWWXPRXUFHOOEHKDYLRXUZDVGHVFULEHG These data 
LQGLFDWHWKHLPSRUWDQFHRIWKHPLFURHQYLURQPHQWRQFDQFHUFHOOEHKDYLRXUUHJDUGLQJFHOO
FHOO SK\VLFDO LQWHUDFWLRQVDQGUHVSRQVHVWRWKHUDS\ΖQFRQFOXVLRQRXUPRGHOV\VWHP
LQZKLFKFHOOV IURPGL΍HUHQW W\SHVRIFDQFHUDUHSUHVHQWDVVPDOO WXPRXUVZLWKLQ WKH
RYDULDQWLVVXHPLJKWVLJQLȴFDQWO\FRQWULEXWHWRWKHGHYHORSPHQWRIPHWKRGVIRUHɝFLHQW
GHWHFWLRQRIFRQWDPLQDWLQJFDQFHUFHOOVWKHVDIHSXULȴFDWLRQRIRYDULDQFRPSRQHQWVDQG
WKHHOLPLQDWLRQRIPDOLJQDQWFHOOVIURPLQWDFWRYDULDQFRUWH[WLVVXH
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Abstract
Purpose:7RHYDOXDWHWKHH΍HFWRIFU\RSUHVHUYDWLRQDQGWKDZLQJRIRYDULDQWLVVXHIURP
RQFRORJLFDOSDWLHQWVRSWLQJIRUIHUWLOLW\SUHVHUYDWLRQRQRYDULDQWLVVXHYLDELOLW\
Methods: ΖQ WKLV SURVSHFWLYH FRKRUW VWXG\ WKH RYDULDQ WLVVXH YLDELOLW\ EHIRUH DQG
DIWHUFU\RSUHVHUYDWLRQDQGWKDZLQJZDVPHDVXUHGIRUQHZO\GLDJQRVHGRQFRORJLFDO
SDWLHQWVZKRKDGWKHLURYDULDQWLVVXHFU\RSUHVHUYHG2XWFRPHPHDVXUHVZHUHIROOLFOH
LQWHJULW\KLVWRORJ\IROOLFOHYLDELOLW\&DOFHLQYLDELOLW\DVVD\VWHURLGKRUPRQHSURGXFWLRQ
RHVWUDGLRO DQG SURJHVWHURQH SURGXFWLRQ in vitro DQG RYHUDOO WLVVXH YLDELOLW\ JOXFRVH
uptake in vitro7KLVVWXG\ZDVFRQGXFWHGDWD&U\REDQNIRUVWRUDJHRIRYDULDQWLVVXHLQ
DXQLYHUVLW\KRVSLWDO
Results: &U\RSUHVHUYHGWKDZHG RYDULDQ WLVVXH VKRZHG D GHFUHDVHG JOXFRVH XSWDNH
ZKHQFRPSDUHGWRWLVVXHWKDWKDGQRWEHHQFU\RSUHVHUYHG ΖQDGGLWLRQDGLPLQLVKHG
RHVWUDGLRO and progesterone SURGXFWLRQ ZDV REVHUYHG DIWHU FU\RSUHVHUYDWLRQ DQG
WKDZLQJGHVSLWHWKHIDFWWKDWQXPEHUVRIYLDEOHIROOLFOHVDVGHWHUPLQHGE\WKH&DOFHLQ
YLDELOLW\DVVD\ZHUHFRPSDUDEOH+LVWRORJLFDOH[DPLQDWLRQUHYHDOHGDKLJKHUSHUFHQWDJH
RIGHJHQHUDWHGIROOLFOHVDIWHUFU\RSUHVHUYDWLRQDQGWKDZLQJ
Conclusions: 2YDULDQ WLVVXH FU\RSUHVHUYDWLRQ DQG WKDZLQJ LPSDLUV WKH YLDELOLW\ RI
RYDULDQWLVVXHLQRQFRORJLFDOSDWLHQWVRSWLQJIRUIHUWLOLW\SUHVHUYDWLRQ
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Introduction
2YDULDQ WLVVXH FDQ EH KDUYHVWHG IRU WKH SXUSRVH RI IHUWLOLW\ SUHVHUYDWLRQ DQG
FU\RSUHVHUYHGEHIRUHWKHRQVHWRIJRQDGRWR[LFWKHUDS\:KHQDSDWLHQWLVFXUHGIURP
KHU RQFRORJLFDO GLVHDVH EXW KDV GHYHORSHG RYDULDQ LQVXɝFLHQF\ WKH WLVVXH FDQ EH
WKDZHG DQG DXWRWUDQVSODQWHG LQ DQ DWWHPSW WR UHVWRUH IHUWLOLW\ 7KXV IDU DW OHDVW 
OLYHELUWKVKDYHEHHQ UHSRUWHG IROORZLQJ FU\RSUHVHUYDWLRQDQGDXWRWUDQVSODQWDWLRQRI
RYDULDQ WLVVXH 9DULRXV PHWKRGV IRU RYDULDQ WLVVXH FU\RSUHVHUYDWLRQ DQG WKDZLQJ 
DUHEHLQJXVHGZRUOGZLGH$OWKRXJKWKHHɝFDF\RIFU\RSUHVHUYDWLRQRIRYDULDQWLVVXH
PD\WKXVGL΍HUIURPRQHFHQWUHWRDQRWKHULQIRUPDWLRQUHJDUGLQJWKHVHGL΍HUHQFHVLV
VFDUFH7KLVLVUHPDUNDEOHJLYHQWKHIDFWWKDWWKHXVHRIFU\RSUHVHUYDWLRQRIRYDULDQ
WLVVXHKDVLQFUHDVHGFRQVLGHUDEO\LQWKHSDVWGHFDGHZLWKWLVVXHIURPDWOHDVW
SDWLHQWVQRZEHLQJVWRUHGDWDOLPLWHGQXPEHURIKLJKO\H[SHULHQFHGFHQWHUV 
2EYLRXVO\ SUHJQDQFLHV DQG OLYH ELUWKV DV ZHOO DV OLYLQJ IROOLFOHV LGHQWLȴHG
DIWHU [HQRWUDQVSODQWDWLRQ LQGLFDWH WKDW WKHUH PXVW EH SDUWLDO IROOLFOH VXUYLYDO
DIWHU FU\RSUHVHUYDWLRQWKDZLQJ DFFRUGLQJ WR WKH SURWRFROV RI H[SHULHQFHG FHQWUHV
1HYHUWKHOHVVLWUHPDLQVXQNQRZQIURPVXFKGDWDZKHWKHUWKHUHLVDQ\URRPWRLPSURYH
WKHVHIUHTXHQWO\XVHGSURWRFROVLQRUGHUWRREWDLQKLJKHUSUHJQDQF\UDWHV)XUWKHUPRUH
SDWLHQWV FDQQRWEH FRXQVHOOHG DERXW WKH WHFKQLTXHȇV VXFFHVV FKDQFHVEDVHGRQ WKLV
LQIRUPDWLRQ $OWKRXJK WKHUH DUH VWXGLHV WKDWquantify WKH LPSDFW RI VORZIUHH]LQJ RQ
KXPDQRYDULDQWLVVXHYLDELOLW\WKHVHVWXGLHVGRQRWSHUGHȴQLWLRQIRFXVRQWKHSURWRFROV
WKDW DUH FXUUHQWO\ EHLQJ XVHG E\ WKH PDMRU FHQWUHV 0RUHRYHU PRVW RI WKHVH
VWXGLHVGLGQRWWDNHWKHYLDELOLW\RIWKHVWURPDOFHOOFRPSDUWPHQWLQWRDFFRXQW This 
FRPSDUWPHQW KRZHYHU LV HVVHQWLDO IRU SRVWDXWRWUDQVSODQWDWLRQ QHRYDVFXODULVDWLRQ
IROOLFOHVXUYLYDODQGOLIHVSDQRIWKHRYDULDQJUDIWDQGLVFRQVLGHUHGWREHPRUHVHQVLWLYH
WRLVFKHPLFDQGFU\RLQMXU\WKDQSULPRUGLDOIROOLFOHV
7KHDLPRIRXUFXUUHQWVWXG\ZDVWRDVVHVVWKHHɝFDF\RIWKHFU\RSUHVHUYDWLRQDQG
WKDZLQJSURWRFROVIURPRQHRIWKHODUJHVWFHQWUHVIRURYDULDQWLVVXHFU\RSUHVHUYDWLRQLQ
WKHZRUOGWKH&U\REDQN%RQQ$FDGHPLF+RVSLWDO%RQQ*HUPDQ\ZLWKUHVSHFWWRWKH
VXUYLYDORIIROOLFOHVDVZHOODVFRUWLFDOVWURPDOWLVVXH%\RYHUQLJKWWUDQVSRUWWKLV&U\REDQN
ȂZKHUHRYDULDQWLVVXHLVVWRUHGIURPPRUHWKDQSDWLHQWVȂUHFHLYHVWLVVXHIURP
KRVSLWDOVWKURXJKRXW*HUPDQ\2UWKRWRSLFDXWRWUDQVSODQWDWLRQRIRYDULDQWLVVXHLQ
SDWLHQWVZKRKDGWKHLUWLVVXHFU\RSUHVHUYHGLQ%RQQKDVUHVXOWHGLQWKUHHOLYHELUWKVDQG
RQHDGGLWLRQDOSUHJQDQF\WKDWKDVHQGHGLQDVSRQWDQHRXVDERUWLRQSURYLGLQJSURRIRI
FRQFHSWIRUWKHPHWKRGVXVHGDWWKLVIDFLOLW\ΖQWKHFXUUHQWVWXG\ZHSURYLGHDIUDPH
RIUHIHUHQFHUHJDUGLQJWKHLPSDFWRIFU\RSUHVHUYDWLRQWKDZLQJRQRYDULDQWLVVXHYLDELOLW\
DQGDLPWRIDFLOLWDWHIXWXUHH΍RUWVWRRSWLPLVHFU\RSUHVHUYDWLRQDQGWKDZLQJPHWKRGV
WKDWDUHFXUUHQWO\EHLQJXVHGZRUOGZLGH
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Methods
Study design, patients and study approval
)ROORZLQJ LQIRUPHGFRQVHQWDQGDSSURYDORI WKH LQVWLWXWLRQDOHWKLFVFRPPLWWHHXS WR
RIWKHRYDULDQWLVVXHIURPHDFKSDWLHQWZKRKDGKHUWLVVXHFU\RSUHVHUYHGDWWKH
&U\REDQN%RQQEHIRUHWKHVWDUWRIJRQDGRWR[LFFDQFHUWUHDWPHQWIURP-DQXDU\WKURXJK
1RYHPEHUZDVDYDLODEOHIRUWKLVVWXG\$VZHUHTXLUHGWZHOYHPPFRUWH[ELRSVLHV
SHUSDWLHQWIRURXUH[SHULPHQWVRQO\WKRVHSDWLHQWVIRUZKRPWZHOYHELRSVLHVUHTXLUHG
OHVV WKDQRI WKH WLVVXHZHUH LQFOXGHG LQ WKLVSURVSHFWLYHFRKRUW VWXG\ )RUHDFK
SDWLHQWZH LQYHVWLJDWHGRYDULDQ WLVVXHYLDELOLW\GLUHFWO\DIWHU WKH WLVVXHȇVDUULYDO DW WKH
&U\REDQNDVZHOODVDIWHUFU\RSUHVHUYDWLRQDQGWKDZLQJXVLQJIRXUPHDVXUHPHQWV)LJXUH
Ζ6XEVHTXHQWO\UHVXOWVREWDLQHGEHIRUHDQGDIWHUFU\RSUHVHUYDWLRQZHUHFRPSDUHG
Study procedures
Ovarian tissue harvesting, transport and preparation
)RU HDFK SDWLHQW SDUW RI RQH RYDU\ ZDV ODSDURVFRSLFDOO\ GLVVHFWHG DW RQH RI WKH
&U\REDQNȇVDɝOLDWLQJKRVSLWDOVDQGWUDQVIHUUHGLQWRDWXEHZLWKFROG&XVWRGLRO'U)UDQ]
.¸KOHU&KHPLH*PE+%HQVKHLP*HUPDQ\7KLV WXEHZDVSODFHG LQD WUDQVSRUWER[
'HOWD7*LHVVHQ*HUPDQ\FRQWDLQLQJVL[FRROSDFNV r&DQGD WHPSHUDWXUHVHQVRU
IRURYHUQLJKWURDGWUDQVSRUWsKRXUVWRWKHFHQWUDOIDFLOLW\DWWKH&U\REDQN%RQQ
ΖPPHGLDWHO\DIWHUDUULYDOWKHPHGXOODZDVUHPRYHGDQGFRUWH[VWULSV[[PPZHUH
SUHSDUHGIRUFOLQLFDOSXUSRVHVRQDFXOWXUHGLVKSODFHGDWDSUHFRROHGVXUIDFHr&
XVLQJSUHFLVLRQ IRUFHSV DQG VFDOSHOV2I WKH UHPDLQLQJ FRUWH[ WLVVXH WZHOYHELRSVLHV
ZHUHREWDLQHGIRUHDFKSDWLHQWXVLQJDPPGLDPHWHUELRSV\SXQFKSIPPHGLFDODJ
&RORJQH*HUPDQ\2IWKHVHPPELRSVLHVVL[ZHUHFU\RSUHVHUYHGDQGVWRUHGLQ09(
9DSRUSKDVHVWRUDJHWDQNV07*7HFKQRORJ\IRUOLIH%UXFNEHUJ*HUPDQ\IRUDSHULRG
YDU\LQJIURPKRXUVWRPRQWKVDQGVL[ZHUHGLUHFWO\XVHGDVIUHVKFRQWUROWLVVXH
Cryopreservation 
7KH &U\REDQNȇV VORZIUHH]LQJ SURWRFRO ZDVPRGLȴHG IURP D SURFHGXUH SXEOLVKHG E\
*RVGHQDQG ΖVDFKHQNR1XQF&U\R7XEHV 6LJPD$OGULFK 6W /RXLV0286$ZHUH
ȴOOHGZLWKPO/HLERYLW]ȇV/*OXWD0$;FU\RPHGLXP*LEFR&DULVEDG&$86$
&U\R6XUH'062 :DN&KHPLH0HGLFDO *PE+ 6WHLQEDFK *HUPDQ\ DQG  VHUXP
VXEVWLWXWHVXSSOHPHQW666ΖUYLQH6FLHQWLȴF6DQWD$QD&$86$DQGSUHFRROHGWRr&
$IWHUSODFLQJVL[RYDULDQELRSVLHVLQWKH&U\R7XEHVWKHWXEHVZHUHFU\RSUHVHUYHGLQD
SURJUDPPHGIUHH]HUΖFH&XEH6$6</$%1HXSXUNHUVGRUI$XVWULD&U\R7XEHVZHUH
SUHLQFXEDWHGDWr&IRUPLQXWHVDQGWKHQFRROHGDWr&PLQXQWLODXWRPDWLFVHHGLQJ
DWr&$IWHUVXFFHVVIXOLFHQXFOHDWLRQ&U\R7XEHVZHUHIXUWKHUFRROHGr&PLQXSWR
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2YDULDQWLVVXHKDUYHVWLQJ
DɝOLDWLQJKRVSLWDO
2YDULDQWLVVXH
DXWRWUDQVSODQWDWLRQ
Assessed before and after cryopreservation:
» )ROOLFOHLQWHJULW\   +LVWRORJ\
» )ROOiFOHYLDELOLW\   &DOFHLQYLDELOLW\DVVD\ 
» )ROOLFOHKRUPRQHSURGXFWLRQ 6WHURLGKRUPRQHDVVD\V
» 2YHUDOOWLVVXHYLDELOLW\  *OXFRVHXSWDNHDVVD\
Transport to the 
&U\REDQN
&U\RSUHVHUYDWLRQ
and thawing of 
RYDULDQFRUWH[
9LDELOLW\WHVWLQJ
EHIRUHFU\RSUHVHUYDWLRQ
ELRSVLHV
9LDELOLW\WHVWLQJ
DIWHUFU\RSUHVHUYDWLRQ
ELRSVLHV
The chain of events preceding autotransplantation of ovarian tissue according to protocols of the Cryobank Bonn. 
ΖQDSURVSHFWLYHFRKRUWVWXG\WKHYLDELOLW\RIIROOLFXODUDQGVWURPDOFHOOFRPSDUWPHQWVRIWKHRYDULDQFRUWH[ZDV
assessed directly after the tissue’s arrival at the Cryobank as well as following cryopreservation and thawing for the 
same patients. 
Figure I.6WXG\GHVLJQ
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r&r&PLQXSWRr&DQGVWRUHGDWr&LQ09(9DSRUSKDVHVWRUDJHWDQNV
07*7HFKQRORJ\IRUOLIH%UXFNEHUJ*HUPDQ\
Thawing 
$IWHUUHPRYDOIURPWKHOLTXLGQLWURJHQ&U\R7XEHVZHUHNHSWDWURRPWHPSHUDWXUHIRU
VHFRQGVDQGWKHQSODFHG LQDr&ZDWHUEDWK IRUPLQXWHV8VLQJDFRQWLQXRXV
GLOXWLRQ SURWRFRO PRGLȴHG IURP ΖVDFKHQNR RYDULDQ FRUWH[ VWULSV ZHUH WUDQVIHUUHG
WRDVWHULOHFRQWDLQHUZLWKPO'XOEHFFRȇV3KRVSKDWH%X΍HUHG6DOLQH'3%6*LEFR
0VXFURVH03%LRPHGLFDOV(VFKZHJH*HUPDQ\)HWDO%RYLQH6HUXP)%6
3$$ /DERUDWRULHV *PE+ &¸OEH *HUPDQ\ DQG  PJPO 3HQ6WUHS /RQ]D %DVHO
6FKZLW]HUODQG$IWHU LQFXEDWLRQXQGHUFRQWLQXRXVDJLWDWLRQ PLQDVROXWLRQRI
PO'3%6)%6PJPO3HQ6WUHSZDVDGGHGZLWKPOKXVLQJDSHUIXVLRQ
GHYLFH 6XEVHTXHQWO\ WKH FRUWH[ VWULSV ZHUH WUDQVIHUUHG WR PO SUHZDUPHG r&
+(3(6EX΍HUHGFXOWXUHPHGLXP*DPHWH&RRN0HGLFDO(XURSH/7'/LPHULFNΖUHODQG
DQGLQFXEDWHGXQGHUFRQWLQXRXVDJLWDWLRQIRUPLQ7KLVVWHSZDVUHSHDWHGRQFHXVLQJ
IUHVK*DPHWHPHGLXPDIWHUZKLFK WKH WLVVXHZDVZDVKHG WKUHH WLPHV PLQ LQ WKH
WLVVXHFXOWXUHPHGLXP
Outcome measures
%HIRUH DQG DIWHU FU\RSUHVHUYDWLRQ DQG WKDZLQJ )LJXUH Ζ WKH YLDELOLW\ RI WKH RYDULDQ
FRUWH[ZDVDVVHVVHGXVLQJIRXUSDUDPHWHUVIRFXVVHGDWIROOLFOHYLDELOLW\DQGLQWHJULW\DV
ZHOODVWKHRYHUDOOYLDELOLW\RIWKHFRUWH[LQFOXGLQJWKHVWURPDOWLVVXH
Follicle viability and integrity
+LVWRORJ\
7R DVVHVV IROOLFOH LQWHJULW\ RQH PP FRUWH[ ELRSV\ SHU SDWLHQW ZDV ȴ[HG LQ %RXLQȇV
VROXWLRQ 6LJPD$OGULFKGHK\GUDWHGDQGHPEHGGHG LQSDUDɝQZD[IRUWKHIUHVKDQG
FURSUHVHUYHGWKDZHG VLWXDWLRQ (LJKWwP VHFWLRQV ZHUH VWDLQHG ZLWK KDHPDWR[\OLQ
DQG HRVLQ DQG HYDOXDWHG XVLQJ OLJKW PLFURVFRS\ )ROOLFOHV ZHUH FDWHJRULVHG LQWR
PRUSKRORJLFDOO\QRUPDORUGHJHQHUDWHGIROOLFOHVDWSULPRUGLDOSULPDU\VHFRQGDU\SUH
DQWUDO RU DQWUDO VWDJHV DFFRUGLQJ WR FULWHULD SUHGHȴQHG E\ *RXJHRQ HW DO )ROOLFOHV
ZHUH FRQVLGHUHG WR EH GHJHQHUDWHG ZKHQ S\NQRWLF QXFOHL F\WRSODVP VKULQNDJH RU
GLVRUJDQLVHGJUDQXORVDFHOOVZHUHREVHUYHG7ZRwPVHFWLRQVWRJHWKHUFRYHULQJ
PPZHUHHYDOXDWHGDQGDOOYLVLEOHIROOLFOHVZHUHVFRUHG
&DOFHLQYLDELOLW\DVVD\
7KH YLDEOH IROOLFOH FRXQW ZDV GHWHUPLQHG XVLQJ D &DOFHLQ $0 3URPHJD 0DQQKHLP
*HUPDQ\ IROOLFOH YLDELOLW\ VWDLQLQJ 7KLV VWDLQLQJZDVSHUIRUPHGDWGD\ WKHGD\ WKH
IUHVKWLVVXHDUULYHGLQ%RQQRUWKHGD\RIWLVVXHWKDZLQJDQGDWGD\RIWLVVXHFXOWXUH
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DVGHVFULEHGLQWKHQH[WSDUDJUDSKȊ6WHURLGKRUPRQHSURGXFWLRQȋ&DOFHLQ$0LVDQRQ
ȵXRUHVFHQWFHOOSHUPHDQWFRPSRXQGWKDWFDQEHK\GURO\VHGE\LQWUDFHOOXODUHVWHUDVHV
SURGXFLQJ WKH VWURQJO\ ȵXRUHVFHQW &DOFHLQ 2QH PP FRUWH[ ELRSV\  PP ZDV
LQFXEDWHGLQD&DOFHLQ$0'3%6VROXWLRQVXSSOHPHQWHGZLWKPJPO&ROODJHQDVH
W\SH $ 6LJPD$OGULFK DW r& LQ KXPLGLȴHG DLUZLWK &2 IRU WZRKRXUV'XULQJ
WKLV LQFXEDWLRQ WKHVXVSHQVLRQZDVUHVXVSHQGHGE\SLSHWWLQJHYHU\PLQXWHV7KH
UHDFWLRQ ZDV WHUPLQDWHG E\ DGGLQJ DQ HTXDO YROXPH RI '3%6 DIWHU ZKLFK DOO YLDEOH
IROOLFOHVWKDWFRXOGEHREVHUYHGLQWKHVXVSHQVLRQXVLQJȵXRUHVFHQFHPLFURVFRS\DW
QPZHUHFRXQWHG
6WHURLGKRUPRQHSURGXFWLRQ
7RDVVHVVWKHIROOLFOHVȇGHYHORSPHQWDOSRWHQWLDOZHPHDVXUHGLQYLWURSURGXFHGRHVWUDGLRO
( DQG SURJHVWHURQH 3 LQ D GD\ FXOWXUH )RXU FRUWH[ ELRSVLHV ZHUH FXOWXUHG
VHSDUDWHO\ LQDZHOOSODWH 7337UDVDGLQJHQ6ZLW]HUODQGDWr& LQKXPLGLȴHGDLU
ZLWK&2(DFKZHOOFRQWDLQHGPORI'XOEHFFRȇV0RGLȴHG(DJOH0HGLXP'0(0
+LJK *OXFRVH  J/ VXSSOHPHQWHG ZLWK /*OXWDPLQH 3$$ /DERUDWRULHV  )%6
DQG  3HQ6WUHS *Ζ%&2  XQLWV SHQLFLOOLQPO DQG  ƉJ VWUHSWRP\FLQ
PO1RJRQDGRWURSKLQVZHUHDGGHGWRWKHFXOWXUHPHGLXP)RUGD\PHDVXUHPHQWV
XQFRQGLWLRQHGPHGLXPZDV FROOHFWHGDSSUR[LPDWHO\ IRXUKRXUVDIWHUZDUPLQJ LQ WKH
FHOO FXOWXUH LQFXEDWRU&RQGLWLRQHGVXSHUQDWDQWZDV FROOHFWHGDWGD\ DQG UHSODFHG
E\PORI IUHVKPHGLXPZKLFKZDVFROOHFWHGDWGD\(DQG3FRQFHQWUDWLRQVRI
WKHGD\ FRQWURO DQGGD\DQG FRQGLWLRQHGPHGLXPVDPSOHVZHUHGHWHUPLQHG
E\HVWDEOLVKHGFKHPLOXPLQHVFHQWPLFURSDUWLFOHLPPXQRDVVD\VXVLQJDQ$UFKLWHFWL
V\VWHP$EERWW'LDJQRVWLFVΖ/86$7KHOLPLWVRIVHQVLWLYLW\DQGLQWHUDVVD\FRHɝFLHQWV
RIYDULDWLRQIRUWKHVHDVVD\VZHUHSJPODQGIRU(DQGQJPODQG
IRU37KHWRWDODPRXQWRI(DQG3SLFRJUDPVSURGXFHGGXULQJWKHGD\DQGGD\
FXOWXUHSHULRGVZDVFDOFXODWHGSHUKRXURIFXOWXUHIRUHDFKVHULHVRIIRXUELRSVLHV
7KH(DQG3SURGXFWLRQRIHDFKELRSV\ZHUHFRUUHFWHGIRUWKHZHLJKWRIWKHELRSV\
WKDWKDGSURGXFHGWKHKRUPRQHV
Overall tissue viability 
*OXFRVHXSWDNHDVVD\
7KH WLVVXHȇV RYHUDOO YLDELOLW\ZDV H[DPLQHGE\PHDVXULQJ LWV JOXFRVHXSWDNH IURP WKH
FXOWXUHPHGLXPSHUPJWLVVXHSHUKRXUGXULQJWKHVDPHGD\FXOWXUHDVGHVFULEHG
DERYHIRUWKHVWHURLGKRUPRQHDVVD\V$VVWURPDOFHOOVFRYHUODUJHSDUWVRIWKHRYDULDQ
FRUWH[WKLVDVVD\PRGLȴHGIURP*HUULWVHHWDOLVWKRXJKWWRJLYHDJRRGUHȵHFWLRQRI
WKHYLDELOLW\RIWKLVFHOOW\SH*OXFRVHFRQFHQWUDWLRQVLQWKHFXOWXUHPHGLXPGD\
ZHUHPHDVXUHGXVLQJDQ$UFKLWHFWDQDO\VHU$W WKHHQGRI WKHFXOWXUHELRSVLHVZHUH
ZHLJKHGPJDQGWKHDPRXQWRIJOXFRVHFRQVXPHGQDQRPROHVSHUPJWLVVXHSHUKRXU
ZDVFDOFXODWHGIRUGD\DQGGD\IRUHDFKELRSV\
116 | &KDSWHU
5
$OWKRXJKJOXFRVHXSWDNHKDVHDUOLHUEHHQFRUUHODWHGWRWKHH[WHQWRIWLVVXHGDPDJH
VXVWDLQHGE\bovineRYDULDQFRUWH[ZHȴUVWFRQȴUPHGWKLVLQDFRQWUROH[SHULPHQWIRU
the humanVLWXDWLRQΖQWKLVH[SHULPHQWVHULHVRIIRXUFU\RSUHVHUYHGWKDZHGELRSVLHV
WKDWZHUHFXOWXUHGIRUVHYHQGD\VZHUHH[SRVHGWRHLWKHUURRPWHPSHUDWXUHIRURQH
QLJKW RU |& IRU  PLQXWHV RU VQDSIUHH]LQJ ZLWKRXW XVLQJ D FU\RSURWHFWDQW ΖQ
DGGLWLRQDFRQWUROH[SHULPHQWXVLQJPHGLXPRQO\DVZHOODVDFRQWUROH[SHULPHQWXVLQJ
FU\RSUHVHUYHGWKDZHGELRSVLHV WKDWZHUH QRW H[SRVHG WR GDPDJLQJ FRQGLWLRQVZHUH
SHUIRUPHG
Data-analysis
'DWDDQDO\VLVZDVSHUIRUPHGXVLQJΖ%063666WDWLVWLFVYHUVLRQΖ%0FRUSRUDWLRQ1HZ
<RUN86$)RUDOOWHVWVGL΍HUHQFHVZLWKDpYDOXHRIRUOHVVZHUHFRQVLGHUHGWREH
VWDWLVWLFDOO\VLJQLȴFDQW(DQG3SURGXFWLRQSHUPJWLVVXHSHUKRXUJOXFRVHXSWDNH
QPRO SHUPJ WLVVXH SHU KRXU DQG WKH YLDEOH IROOLFOH FRXQWVZHUH FRPSDUHG EHIRUH
YHUVXV DIWHU FU\RSUHVHUYDWLRQ DQG WKDZLQJ XVLQJ UHODWHGVDPSOHV :LOFR[RQ 6LJQHG
5DQNWHVWV'DWDZHUHSUHVHQWHGDVPHGLDQDQGLQWHUTXDUWLOHUDQJHΖ457RDGGUHVV
WKHH΍HFWRIDSDWLHQWȇVDJHRUSUHRSHUDWLYH$0+OHYHORQFU\RGDPDJHZHSHUIRUPHG
$1&29$ DQDO\VHV ZLWK WKH GL΍HUHQFHV LQ JOXFRVH XSWDNH IROOLFOH YLDELOLW\ FRXQW DQG
VWHURLG KRUPRQH SURGXFWLRQ EHWZHHQ WKH IUHVK YHUVXV WKH FU\RSUHVHUYHGWKDZHG
VLWXDWLRQDVGHSHQGHQWYDULDEOH$1&29$DQDO\VHVZHUHDOVRSHUIRUPHGWRDVVHVVWKH
LQȵXHQFHRIWKHGXUDWLRQRIFU\RSUHVHUYDWLRQLHWKHOHQJWKRIWKHLQWHUYDOEHWZHHQWKH
PRPHQWRIFU\RSUHVHUYDWLRQDQGWKDZLQJ
Results
Patient characteristics
$OOVWXG\SDUWLFLSDQWVWDEOHΖKDGDQLQGLFDWLRQIRUJRQDGRWR[LFFDQFHUWKHUDS\DQG
KDGWKHLURYDULDQWLVVXHFU\RSUHVHUYHGIRUUHDVRQVRIIHUWLOLW\SUHVHUYDWLRQ1RQHRIWKH
SDUWLFLSDQWVKDGUHFHLYHGSULRUJRQDGRWR[LFWUHDWPHQW
Follicle viability and integrity
Histology and Calcein viability assay
:KHQ ORRNLQJ DW WKH HQWLUH VWXG\ SRSXODWLRQ D ODUJHU SHUFHQWDJH RI GHJHQHUDWHG
SULPRUGLDOIROOLFOHVZDVREVHUYHGLQWKHFU\RSUHVHUYHGWKDZHGWLVVXHZKHQFRPSDUHG
WR WKH IUHVK FRQWUROV WDEOH Ζ0RVW IROOLFOHVZHUH LQ WKH SULPRUGLDO RU SULPDU\ VWDJH
DOWKRXJK D VPDOO SURSRUWLRQ RI IROOLFOHV LQ PRUH DGYDQFHG VWDJHV ZHUH REVHUYHG $
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UHODWLYHO\ODUJHQXPEHURIKLVWRORJLFDOVHFWLRQVVX΍HUHGIURPDORZQXPEHURUHYHQD
FRPSOHWHDEVHQFHRI IROOLFOHVSUHVXPDEO\GXH WR WKH IDFW WKDWZHRQO\XVHGDVLQJOH
PPELRSV\EHFDXVHRIDSDXFLW\RIFRUWH[WLVVXHDYDLODEOHIRUUHVHDUFKSXUSRVHV$IWHU
SURWHRO\WLFGLJHVWLRQRIELRSVLHV IRU WKH&DOFHLQYLDELOLW\DVVD\PRUH IROOLFOHVFRXOGEH
HYDOXDWHG:LWK WKLV DVVD\ D VLPLODU QXPEHU RI YLDEOH IROOLFOHVZHUH REVHUYHG EHIRUH
PHGLDQ  Ζ45  DQG DIWHU PHGLDQ  Ζ45  FU\RSUHVHUYDWLRQ p = 
$WFXOWXUHGD\VLPLODUIROOLFOHFRXQWVZHUHREWDLQHGZKHQFRPSDUHGZLWKGD\
ΖQWKHIUHVKWLVVXHDPHGLDQQXPEHURIIROOLFOHVΖ45ZDVREVHUYHGZKHUHDV
DPHGLDQQXPEHURIIROOLFOHVΖ45ZDVREVHUYHGDIWHUFU\RSUHVHUYDWLRQDQG
WKDZLQJ p  )RUVRPH LQGLYLGXDOSDWLHQWVKRZHYHU UHPDUNDEOHGL΍HUHQFHV LQ
IROOLFOH FRXQWV EHIRUH DQG DIWHU FU\RSUHVHUYDWLRQ ZHUH IRXQG WDEOH Ζ )XUWKHUPRUH
FRUWH[SLHFHVZHUHKHWHURJHQHRXVZLWKUHVSHFWWRIROOLFOHGHQVLW\DVVRPHSDWLHQWVKDG
IHZHUDQGRWKHUVKDGFRQVLGHUDEO\PRUHIROOLFOHVLQFU\RSUHVHUYHGWKDZHGWLVVXHZKHQ
FRPSDUHGWRIUHVK
Steroid hormone production 
ΖQ WKH XQFRQGLWLRQHG PHGLXP EHIRUH VWDUWLQJ WKH FXOWXUHV ( DQG 3 ZHUH EHORZ
GHWHFWLRQOHYHO1RVLJQLȴFDQWGL΍HUHQFHZDVREVHUYHGLQWKHZHLJKWRIELRSVLHVWKDWZHUH
FXOWXUHGEHIRUHYHUVXVDIWHUFU\RSUHVHUYDWLRQGDWDQRWVKRZQ'XULQJWKHȴUVWIRXUGD\V
RIFXOWXUHWKHPHGLDQ(SURGXFWLRQZDVUHGXFHGZLWKDIWHUFU\RSUHVHUYHGWKDZHG
ELRSVLHVZKHQFRPSDUHGWRWKHIUHVKELRSVLHVDIWHUFRUUHFWLRQIRUELRSV\ZHLJKW S
ȴJXUHΖΖD:LWKSURORQJHGFXOWXUHWKH(SURGXFWLRQLQERWKFXOWXUHVGLPLQLVKHG
7KHUHZDVQRVWDWLVWLFDOO\VLJQLȴFDQWGL΍HUHQFHLQWKHPHGLDQ(SURGXFWLRQDWFXOWXUH
GD\p ȴJXUHΖΖD7KHSURGXFWLRQRI3LQFUHDVHGGXULQJWKHFXOWXUHVZLWKD
VLJQLȴFDQWO\KLJKHU3SURGXFWLRQDWWKHHQGRIWKHFXOWXUHLQWKHIUHVKELRSVLHVZKHQ
FRPSDUHGWRWKHFXOWXUHVRIFU\RSUHVHUYHGWKDZHGELRSVLHV$IWHUFRUUHFWLRQIRUELRSV\
ZHLJKWȴJXUHΖΖEWKHOHYHORI3EHIRUHFU\RSUHVHUYDWLRQZDVVLPLODUWRWKHOHYHODIWHU
FU\RSUHVHUYDWLRQDQGWKDZLQJGXULQJGD\p  )RUGD\DPHGLDQUHGXFWLRQ
RIWKHWLVVXHȇV3SURGXFWLRQRIp  ZDVREVHUYHG
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Figure II. 6WHURLGKRUPRQHSURGXFWLRQE\RYDULDQFRUWH[
%R[SORWVGLVSOD\LQJWKHRYDULDQWLVVXHȇV(DQG3SURGXFWLRQEHIRUHDQGDIWHUFU\RSUHVHUYDWLRQDQGWKDZLQJ
Overall tissue viability
2XU FRQWURO H[SHULPHQWV UHYHDOHG WKDW WKH JOXFRVHXSWDNH DVVD\KDV WKH FDSDFLW\ WR
LQGLFDWHYDULRXVH[WHQWVRIWLVVXHGDPDJHLQKXPDQRYDULDQWLVVXH)RXUFU\RSUHVHUYHG
WKDZHGELRSVLHVWKDWZHUHFXOWXUHGIRUVHYHQGD\VKDGDPHDQJOXFRVHXSWDNHRI
QPROJOXFRVHSHUPLOOLJUDPWLVVXHSHUKRXU6'%LRSVLHVWKDWZHUHH[SRVHGHLWKHU

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 p  


 

















GD\ GD\GD\ GD\

A B
before 
cryopreservation 
PD[LPXP
upper quartile
median
lower quartile
minumum
after 
cryopreservation 
E2
 p
ro
du
ct
io
n 
(p
g/
m
g 
co
rt
ex
/h
ou
r)
P4
 p
ro
du
ct
io
n 
(p
g/
m
g 
co
rt
ex
/h
ou
r)
(ɝFDF\RIRYDULDQWLVVXHFU\RSUHVHUYDWLRQLQDPDMRU(XURSHDQFHQWUH | 121
5
Figure III. *OXFRVHXSWDNHE\RYDULDQFRUWH[
%R[SORWGLVSOD\LQJWKHRYDULDQWLVVXHȇVJOXFRVHXSWDNH
before and after cryopreservation and thawing per 
milligram tissue per hour of culture. 
WRURRPWHPSHUDWXUHIRURQHQLJKWRU|&IRUPLQXWHVRUVQDSIUR]HQZLWKRXWXVLQJ
DFU\RSURWHFWDQWKDGDJOXFRVHXSWDNHRIQPROPJKRXU6'QPROPJKRXU
6'DQGDQRQGHWHFWDEOHJOXFRVHXSWDNHUHVSHFWLYHO\0HGLXPRQO\VKRZHGVWDEOH
JOXFRVHFRQFHQWUDWLRQVGXULQJWKHLQFXEDWLRQSHULRGGD\PHDQPPRO/6'
GD\PPRO/6'GD\PPRO/6'
$WGD\DPHGLDQJOXFRVHFRQFHQWUDWLRQLQWKHPHGLXPRIQPRO/ZDVREVHUYHG
UDQJHȂQPRO/&U\RSUHVHUYHGDQGWKDZHGRYDULDQWLVVXHIURPWKHSDWLHQWV
LQ RXU VWXG\ FRKRUW VKRZHG D ORZHU JOXFRVH XSWDNH WKDQ WLVVXH WKDW KDG QRW EHHQ
FU\RSUHVHUYHGLQGLFDWLQJDUHGXFHGYLDELOLW\RIWKHVWURPDOFHOOFRPSDUWPHQW)LJXUHΖΖΖ
'XULQJWKHȴUVWFXOWXUHSHULRGGD\DUHGXFWLRQLQWKHPHGLDQJOXFRVHXSWDNHSHU
PJSHUKRXURIZDVREVHUYHGDIWHUFU\RSUHVHUYDWLRQDQGWKDZLQJZKHQFRPSDUHG
WRWKHWLVVXHWKDWKDGQRWEHHQFU\RSUHVHUYHGp  )RUWKHVHFRQGFXOWXUHSHULRG
GD\WKLVUHGXFWLRQLQPHGLDQJOXFRVHXSWDNHZDVp  




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(΍HFWVRIDJH$0+DQGGXUDWLRQRIFU\RSUHVHUYDWLRQRQFU\R 
damage
$KLJKHUDJHDQGORZHU$0+OHYHOZHUHVWDWLVWLFDOO\VLJQLȴFDQWO\DVVRFLDWHGZLWKDORZHU
QXPEHURIYLDEOHIROOLFOHVREVHUYHGZLWKWKH&DOFHLQ$0YLDELOLW\DVVD\IRUIUHVKDVZHOODV
FU\RSUHVHUYHGWKDZHGWLVVXH'HVSLWHWKLVWKHH΍HFWRIFU\RSUHVHUYDWLRQDQGWKDZLQJ
RQ WKH WLVVXH DQG IROOLFOH YLDELOLW\ ZDV FRPSDUDEOH IRU \RXQJHU DQG ROGHU SDWLHQWV
7KH GL΍HUHQFHV LQ WKH JOXFRVH XSWDNH VWHURLG KRUPRQH SURGXFWLRQ DQG QXPEHU RI
YLDEOH IROOLFOHVPHDVXUHG IRU WKH IUHVK YHUVXV FU\RSUHVHUYHGWKDZHG WLVVXHZHUH QRW
VWDWLVWLFDOO\VLJQLȴFDQWO\ LQȵXHQFHGE\DJH$0+RUWKH OHQJWKRIWKH LQWHUYDOEHWZHHQ
FU\RSUHVHUYDWLRQDQGWKDZLQJGDWDQRWVKRZQ
Discussion
7KLVSURVSHFWLYHFRKRUWVWXG\LQGLFDWHVWKDWWKHYLDELOLW\RI\RXQJRQFRORJLFDOSDWLHQWVȇ
RYDULDQ WLVVXH LV LPSDLUHG DV D UHVXOW RI WKH FU\RSUHVHUYDWLRQ DQG WKDZLQJ SURFHVV
ZKHQ XVLQJ SURWRFROV IURP WKH &U\REDQN %RQQ $OWKRXJK YDULRXV ODUJH FHQWUHV IRU
FU\RSUHVHUYDWLRQ RI RYDULDQ WLVVXH H[LVW WR WKH EHVW RI RXU NQRZOHGJH
FRKRUWVWXGLHVLQZKLFKWKHLPSDFWRIFXUUHQWO\XVHGFU\RSUHVHUYDWLRQWKDZLQJSURWRFROV
RQ ERWK IROOLFOH DQG VWURPDO FHOO VXUYLYDO LQ \RXQJ FDQFHU SDWLHQWV LVPHDVXUHG KDYH
QRW EHHQ SXEOLVKHG EHIRUH (DUOLHU VWXGLHV FRQVLGHULQJ WKH LPSDFW RI VORZ IUHH]LQJ
WHFKQLTXHVRWKHUWKDQHYDOXDWHGKHUHJHQHUDOO\IRFXVVHGRQIROOLFOHYLDELOLW\RQO\ and 
RIWHQGHVFULEHGSDWLHQWSRSXODWLRQVZLWKRXWDQLQGLFDWLRQIRUIHUWLOLW\SUHVHUYDWLRQHJ
SDWLHQWVDSSO\LQJIRUDVWHULOL]DWLRQF\VWHFWRP\RUFDHVDUHDQVHFWLRQ
$OWKRXJKZHREVHUYHGDVLPLODUQXPEHURIYLDEOHIROOLFOHVZLWKLQWUDFHOOXODUHQ]\PH
DFWLYLW\ &DOFHLQ YLDELOLW\ DVVD\ EHIRUH DQG DIWHU FU\RSUHVHUYDWLRQWKDZLQJ LQ WKLV
FRKRUWRI\RXQJFDQFHUSDWLHQWVRYDULDQWLVVXHGDPDJHDIWHUFU\RSUHVHUYDWLRQZDV
LQGLFDWHG E\ D GHFUHDVHG SHUFHQWDJH RI QRUPDO LQWDFW IROOLFOHV RI  DIWHU YHUVXV
EHIRUHFU\RSUHVHUYDWLRQKLVWRORJ\7KHKLJKSHUFHQWDJHRIQRUPDOIROOLFOHVLQWKH
IUHVK WLVVXH VXJJHVWV WKDW WKH WUDQVSRUW RI RYDULDQ WLVVXHGLG QRW KDYH D GHOHWHULRXV
H΍HFW RQ WKH IROOLFOHV 7KH REVHUYHG SHUFHQWDJHV RI WLVVXH YLDELOLW\ LPSDLUPHQW DV D
UHVXOWRIFU\RSUHVHUYDWLRQDQGWKDZLQJDUHURXJKO\FRQVLVWHQWZLWKWKHIROOLFOH
VXUYLYDOUHSRUWHGHDUOLHUIRUYDULRXVVORZIUHH]LQJSURWRFROVΖQDGGLWLRQZH
REVHUYHGDUHGXFWLRQLQRYHUDOOWLVVXHYLDELOLW\XVLQJWKHJOXFRVHXSWDNHDVVD\
7KLV GHFUHDVHG JOXFRVH XSWDNH LQGLFDWHV D UHGXFHGPHWDEROLVP RI WKH WLVVXH GXULQJ
FXOWXUHDVDUHVXOWRIFU\RGDPDJH$VWKHRYDULDQFRUWH[WLVVXHPDLQO\H[LVWVRIVWURPDO
FHOOV WKHJOXFRVHXSWDNHDVVD\ LV WKRXJKWWRSUHGRPLQDQWO\UHȵHFWWKHYLDELOLW\RI WKLV
FRPSDUWPHQW+RZHYHUWKHGHFOLQHLQWKHPHGLDQJOXFRVHXSWDNHSHUPLOOLJUDPWLVVXH
SHUKRXUREVHUYHGLQRXUVWXG\ZDVFRQVLGHUDEO\KLJKHUWKDQWKHLQFUHDVHLQ
DSRSWRVLVLQVWURPDOFHOOVREVHUYHGLQDVLQJOHSULRUVWXG\DQDO\VLQJRYDULDQWLVVXH
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IURPZRPHQZLWK EHQLJQ F\VWV ΖW LV NQRZQ IURP VLWXDWLRQV RI WUDXPD KHPRUUKDJLF
VKRFN RUJDQ WUDQVSODQWDWLRQ DQG DXWRLPPXQH GLVHDVHV WKDW GDPDJH VXVWDLQHG E\
LVFKHPLF LQVXOWPD\ OHDG WR VRFDOOHG LVFKHPLDUHSHUIXVLRQDVVRFLDWHG WLVVXHGDPDJH
DVVRRQDVWKLVWLVVXHLVQHRYDVFXODULVHG$IWHUQHRYDVFXODULVDWLRQWKHLVFKHPLFWLVVXH
DFWLYDWHVWKHLPPXQHV\VWHPWKDWPD\OHDGWRIXUWKHUWLVVXHLQMXU\)RUWKLVUHDVRQLW
LVHVVHQWLDOWKDWGXULQJRSWLPLVDWLRQRIFU\RSUHVHUYDWLRQWKDZLQJSURWRFROVQRWRQO\WKH
YLDELOLW\RIWKHIROOLFOHVVKRXOGEHWDNHQLQWRDFFRXQWEXWDOVRWKHYLDELOLW\RIWKHVWURPDO
FHOOFRPSDUWPHQW
9DULRXV WHFKQLTXHV WR H[DPLQH RYDULDQ WLVVXH YLDELOLW\ KDYH EHHQ UHSRUWHG LQ WKH
OLWHUDWXUHEXWDJROGHQVWDQGDUGGRHVQRWH[LVW:LWKUHVSHFWWRWKHUHVXOWVIURP
RXUFXUUHQWVWXG\RQHVKRXOGEHDULQPLQGWKDWRQO\VPDOOELRSVLHVZHUHDYDLODEOHIRU
KLVWRORJ\DQG WKH&DOFHLQ DVVD\PHDQLQJ WKDW VRPHVDPSOHELDVZLWK UHVSHFW WR WKH
GHQVLW\RIIROOLFOHVLQWKHWLVVXHGLGRFFXU)XUWKHUPRUHWKHQXPEHUVRIIROOLFOHVWKDWFRXOG
EHKLVWRORJLFDOO\HYDOXDWHGZDVOLPLWHG$OWKRXJKVWHURLGKRUPRQHSURGXFWLRQKDVHDUOLHU
EHHQDVVRFLDWHGZLWKRYDULDQWLVVXHGDPDJHWKHFOLQLFDOUHOHYDQFHRIPHDVXULQJ
VWHURLGKRUPRQHSURGXFWLRQLVVHYHUHO\UHVWULFWHG1DPHO\GHYHORSLQJIROOLFOHVSURGXFH
ODUJHU DPRXQWVRI VWHURLGKRUPRQHV WKDQSULPRUGLDO DQGSULPDU\ IROOLFOHV whereas 
RQHVSHFLȴFDOO\DLPVWRSUHVHUYHWKHPRUHQXPHURXVVPDOOIROOLFOHVWKDWKDYHWKHDELOLW\
WR PDWXUH DIWHU DXWRWUDQVSODQWDWLRQ )URP VWHURLG KRUPRQH PHDVXUHPHQWV in vitro
LW UHPDLQVXQNQRZQZKLFKSDUWRI WKHUHGXFWLRQ LQVWHURLGKRUPRQHSURGXFWLRQDIWHU
FU\RSUHVHUYDWLRQYDU\LQJIURPWRFRXOGEHDWWULEXWHGWRWKHH[SHFWHGORVVRI
DQWUDOIROOLFOHVGXULQJFU\RSUHVHUYDWLRQDQGZKLFKSDUWUHȵHFWVWKHORVVRIVPDOOIROOLFOHV
(OHYHOVDUHH[SHFWHGWRULVHDVDUHVXOWRIJUDQXORVDFHOOSUROLIHUDWLRQZKHUHDV3LV
SURGXFHGDIWHUOXWHLQLVDWLRQRIWKHVHFHOOVLQDPRUHDGYDQFHGVWDJHRIIROOLFXORJHQHVLV 
3RVVLEO\WKLVZDVWKHUHDVRQZK\3OHYHOVURVHLQWKHVHFRQGFXOWXUHSHULRGDIWHUWKH
IRXUWKGD\RI FXOWXUH$VDOWHUQDWLYHPHWKRGV WRDVVHVV WKHYLDELOLW\RIRYDULDQ WLVVXH
PHDVXULQJWKHWLVVXHȇVXSWDNHRIEURPRGHR[\ULGLQHGXULQJFXOWXUHKDVEHHQSURSRVHG 
7RDVVHVVIROOLFOHYLDELOLW\IROOLFOHLVRODWLRQDQG'FXOWXUHZLWKHYDOXDWLRQRIWKHIROOLFOH
VWUXFWXUHVDQGGLDPHWHUKDYHEHHQVXJJHVWHG
ΖQFRQFOXVLRQWKHFXUUHQWVWXG\LQGLFDWHVWKDWFU\RSUHVHUYDWLRQWKDZLQJRIRYDULDQ
WLVVXH IURP FDQFHU SDWLHQWV IROORZLQJ SURWRFROV IURP RQH RI WKH ODUJHVW FHQWUHV IRU
RYDULDQ WLVVXH FU\RSUHVHUYDWLRQ LQ WKH ZRUOG &U\REDQN %RQQ VLJQLȴFDQWO\ LPSDLUV
WKH YLDELOLW\ RI WKH WLVVXH $OWKRXJK WKHVH ȴQGLQJV FDQQRW EH H[WUDSRODWHG WR RWKHU
SURWRFROVYDULRXVRWKHUFOLQLFVKDYHFRPSDUDEOHIUHH]LQJSURWRFROVWRWKH'062EDVHG
SURWRFRO WKDWZDVHYDOXDWHG LQ WKHFXUUHQWSDSHU1HYHUWKHOHVVHWK\OHQHJO\FRO
LVDOVRXVHGDVDFU\RSURWHFWDQWLQDPDMRUFHQWUHUHSRUWLQJOLYHELUWKV:LWKUHVSHFW
WR WKDZLQJ D YDULHW\ RI SURWRFROV KDV EHHQ UHSRUWHG &RQVLVWHQWO\ ZLWK D VPDOO
QXPEHURIHDUOLHUVWXGLHVWKHFXUUHQWVWXG\VKRZHGDUHGXFWLRQLQVWURPDOFHOOYLDELOLW\
DVDUHVXOWRIFU\RSUHVHUYDWLRQDQGWKDZLQJ)RUWKLVUHDVRQ LW LVDGYLVDEOHWRȂDSDUW
IURPDVVHVVLQJIROOLFOHYLDELOLW\ȂLQFOXGHPHDVXUHPHQWVRQVWURPDOFHOOYLDELOLW\LQIXWXUH
VWXGLHVHYDOXDWLQJFU\RSUHVHUYDWLRQDQGWKDZLQJSURFHGXUHV7RDVVHVVIROOLFOHVXUYLYDO
124 | &KDSWHU
5
DIWHU FU\RSUHVHUYDWLRQ DQG WKDZLQJ D YLDELOLW\ DVVD\ DQG KLVWRORJ\ DUH FRQVLGHUHG
XVHIXOZKHUHDV WKH UHOHYDQFHRI VWHURLGKRUPRQH DVVD\V LV UHVWULFWHG %\ RSWLPLVLQJ
FU\RSUHVHUYDWLRQ DV ZHOO DV WKDZLQJ SURFHGXUHV WKH YLDELOLW\ RI RYDULDQ WLVVXH DIWHU
FU\RSUHVHUYDWLRQDQGWKDZLQJDQGFRQFHLYDEO\WKHFOLQLFDORXWFRPHPD\EHLPSURYHG
LQ WKHQHDU IXWXUH7R LQYHVWLJDWHZKHWKHUFU\RGDPDJH UHVXOWV IURPFU\RSUHVHUYDWLRQ
DQGRUWKDZLQJWKHYLDELOLW\RIRYDULDQWLVVXHIURPWKHVDPHSDWLHQWVVKRXOGLGHDOO\EH
LQYHVWLJDWHGDIWHUYDULRXVFRPELQDWLRQVRIFU\RSUHVHUYDWLRQDQGWKDZLQJSURWRFROV7KLV
LQIRUPDWLRQLVHVSHFLDOO\UHOHYDQWDVWLVVXHKDVEHHQFU\RSUHVHUYHGIRUDODUJHQXPEHU
RI SDWLHQWVZKRPD\ FRQVLGHU WKDZLQJ DQG DXWRWUDQVSODQWDWLRQRI WKHLU WLVVXH LQ WKH
IXWXUH)XUWKHUPRUHWKHH΍HFWVRIRYDULDQWLVVXHWUDQVSRUWRQWKHWLVVXHȇVFRQGLWLRQ
ZKLFK FRXOG QRW EH PHDVXUHG LQ WKH FXUUHQW VWXG\ VKRXOG EH IXUWKHU LQYHVWLJDWHG
6LQFHIHUWLOLW\SUHVHUYDWLRQE\PHDQVRIFU\RSUHVHUYDWLRQRIRYDULDQWLVVXHLVQRORQJHU
FRQVLGHUHG H[SHULPHQWDO E\ VRPH DQG LV DSSOLHG RQ DQ LQFUHDVLQJ VFDOH H΍RUWV WR
RSWLPLVH WKH ODERUDWRU\ SKDVHV KDYH EHFRPH LPSHUDWLYH 7KH GDWD SUHVHQWHG LQ WKH
FXUUHQWVWXG\FDQEHXVHGDVDIUDPHRIUHIHUHQFHIRUWKHHYDOXDWLRQDQGPRGLȴFDWLRQ
RIFXUUHQWO\XVHGSURWRFROV
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Abstract 
Objective: 7RVWXG\WKHH΍HFWRIRYDULDQWLVVXHFU\RSUHVHUYDWLRQDQGWKDZLQJDFFRUGLQJ
WRWZRYHU\GL΍HUHQWSURWRFROVRQWKHYLDELOLW\RIKXPDQRYDULDQFRUWH[WLVVXH
Design: ΖQ D SURVSHFWLYH FRKRUW 1RYHPEHU  Ȃ1RYHPEHU  WKH YLDELOLW\ RI
KXPDQ RYDULDQ WLVVXH ZDV DVVHVVHG EHIRUH DQG DIWHU FU\RSUHVHUYDWLRQWKDZLQJ 7R
GL΍HUHQWLDWH EHWZHHQ FU\RSUHVHUYDWLRQ C YHUVXV WKDZLQJ T UHODWHG H΍HFWV DOO IRXU
FRPELQDWLRQVRIWKHSURWRFROV$DQG%$C$T$CBT%C$T%CBTZHUHVWXGLHG
Setting: 7KLVVWXG\ZDVFRQGXFWHGDWWKH5DGERXGXQLYHUVLW\PHGLFDOFHQWHU1LMPHJHQ
WKH1HWKHUODQGV
Patients: $IWHU LQIRUPHG FRQVHQW RYDULDQ WLVVXH ZDV REWDLQHG IURP ZRPHQ ZKR
UHFHLYHGDSURSK\ODFWLFVDOSLQJRRRSKRUHFWRP\SUHPHQRSDXVDOȱ\HDUV
Interventions: 7LVVXHYLDELOLW\ZDVPHDVXUHGEHIRUHYHUVXVDIWHUFU\RSUHVHUYDWLRQDQG
WKDZLQJDFFRUGLQJWR$C$T$CBT%C$TDQG%CBT
Main outcome measures:%HIRUHDQGDIWHUFU\RSUHVHUYDWLRQWKDZLQJD1HXWUDO5HG
YLDELOLW\ DVVD\ SHUFHQWDJH RI OLYLQJ IROOLFOHV KLVWRORJ\ SHUFHQWDJH RIPRUSKRORJLFDOO\
QRUPDOIROOLFOHVDQGDJOXFRVHXSWDNHDVVD\RYHUDOOWLVVXHYLDELOLW\ZHUHSHUIRUPHG
Results: $ WRWDO RI ZRPHQ PHGLDQ DJH  \HDUV UDQJH  SDUWLFLSDWHG 7KH
FKRLFHRIWKHFU\RSUHVHUYDWLRQPHWKRGD΍HFWHGWLVVXHYLDELOLW\ZLWKDKLJKHUYLDELOLW\DIWHU
SURWRFRO%CXVLQJ'062ZKHQFRPSDUHGWR$CXVLQJHWK\OHQHJO\FRODVFU\RSURWHFWDQW
1RVWDWLVWLFDOGL΍HUHQFHVZHUHIRXQGEHWZHHQWKHWZRWKDZLQJSURWRFROV7KHWLVVXHȇV
PRUSKRORJ\ZDVEHVWUHWDLQHGDIWHUFU\RSUHVHUYDWLRQWKDZLQJFRPELQDWLRQ%C$T
Conclusion: 3URWRFROVIRUFU\RSUHVHUYDWLRQDQGWKDZLQJRIRYDULDQWLVVXHGL΍HULQWKHLU
H΍HFWVRQRYDULDQWLVVXH(YDOXDWLRQRIFOLQLFDOO\XVHGSURWRFROVLVZDUUDQWHG
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Introduction
7KHVXUYLYDORISDHGLDWULFDGROHVFHQWDQG\RXQJDGXOWFDQFHUSDWLHQWVKDVVLJQLȴFDQWO\
LPSURYHGGXULQJWKHSDVWGHFDGHV)RUWKLVUHDVRQLVVXHVUHODWHGWRTXDOLW\RIOLIHDIWHU
FDQFHUKDYHEHFRPHDQHVVHQWLDOSDUWRIRQFRORJLFDOFDUH:LWKPDQ\W\SHVRIRQFRORJLFDO
WKHUDS\SRVLQJDWKUHDWWRWKHRYDULDQIXQFWLRQWHFKQLTXHVDLPHGDWSUHVHUYLQJIHUWLOLW\
LQJLUOVDQG\RXQJZRPHQKDYHHPHUJHGDQGHYROYHG2QHRIWKHWHFKQLTXHVIRUIHUWLOLW\
SUHVHUYDWLRQLQYROYHVFU\RSUHVHUYDWLRQRIRYDULDQWLVVXHEHIRUHWKHVWDUWRIJRQDGRWR[LF
DQWLFDQFHUWUHDWPHQW
$OWKRXJK D FRQVLGHUDEOH QXPEHU RI OLYH ELUWKV KDYH EHHQ UHSRUWHG DIWHU DXWR
WUDQVSODQWDWLRQRIFU\RSUHVHUYHGRYDULDQWLVVXHGDWDRQWKHSUHJQDQF\UDWHVRIRYDULDQ
WLVVXHFU\RSUHVHUYDWLRQDQGDXWRWUDQVSODQWDWLRQDUHQRW\HWDYDLODEOH6HYHUDOVWXGLHV
KDYHIRFXVVHGRQWKHHɝFDF\RIVORZIUHH]LQJDQGWKDZLQJSURFHGXUHVXVLQJKXPDQ
RUDQLPDORYDULDQWLVVXH:RUOGZLGHQXPHURXVSURWRFROV IRUFU\RSUHVHUYDWLRQDQG
WKDZLQJ RI RYDULDQ WLVVXH DUH XVHG PHDQLQJ WKDW WKH FOLQLFDO RXWFRPH RI IHUWLOLW\
SUHVHUYDWLRQ E\ RYDULDQ WLVVXH FU\RSUHVHUYDWLRQ PD\ YDU\ EHWZHHQ FHQWUHV ΖQ WKH
FXUUHQW VWXG\ZH LQYHVWLJDWHG WKHH΍HFWVRQ WKH YLDELOLW\ RIKXPDQRYDULDQ WLVVXHRI
WZRYHU\GL΍HUHQWSURWRFROVIRUKXPDQRYDULDQWLVVXHFU\RSUHVHUYDWLRQDQGWKDZLQJ 
:HDQDO\VHG WKH H΍HFWV RI FU\RSUHVHUYDWLRQ DQG WKDZLQJ DV GHVFULEHGE\ WKHVH WZR
SURWRFROVVHSDUDWHO\DVFU\RSUHVHUYHGWLVVXHLVFXUUHQWO\VWRUHGIRUPDQ\SDWLHQWVZKR
PD\UHTXHVWWKDZLQJDQGDXWRWUDQVSODQWDWLRQLQWKHIXWXUHDQGPD\WKHUHIRUHEHQHȴW
IURPDQDOWHUQDWLYHWKDZLQJSURFHGXUH
Methods 
Eligibility criteria and study design 
7KHH΍HFWVRIWKHWZRVHOHFWHGFU\RSUHVHUYDWLRQDQGWKDZLQJSURWRFROVSURWRFRO$C$T 
and BCBT
RQRYHUDOORYDULDQWLVVXHYLDELOLW\IROOLFOHYLDELOLW\DQGWLVVXHPRUSKRORJ\ZHUH
LQYHVWLJDWHGLQDIRXUDUPGHVLJQ
» $C$TFU\RSUHVHUYDWLRQDQGWKDZLQJSURWRFRORIFHQWUH$
» BCBTFU\RSUHVHUYDWLRQDQGWKDZLQJSURWRFRORIFHQWUH%
» $CBTFU\RSUHVHUYDWLRQSURWRFRO$IROORZHGE\WKDZLQJSURWRFRO%
» BC$TFU\RSUHVHUYDWLRQSURWRFRO%IROORZHGE\WKDZLQJSURWRFRO$
$VZHDLPHGWRLQYHVWLJDWHWKHH΍HFWVRIDOOIRXUFRPELQDWLRQVRIFU\RSUHVHUYDWLRQDQG
WKDZLQJPHWKRGVZLWKHDFKRYDU\ZHFRXOGQRWXVHWLVVXHIURP\RXQJFDQFHUSDWLHQWV
DSSO\LQJ IRU RYDULDQ WLVVXH FU\RSUHVHUYDWLRQ EHFDXVH RI VFDUFLW\ DV ZHOO DV HWKLFDO
UHDVRQV )RU WKLV UHDVRQ SUHPHQRSDXVDO ZRPHQ DJHG ȱ  \HDUV ZHUH FRQVLGHUHG
HOLJLEOHIRUWKLVSURVSHFWLYHFRKRUWVWXG\LIWKH\XQGHUZHQWDSURSK\ODFWLFODSDURVFRSLF
VDOSLQJRRRSKRUHFWRP\ DW WKH 5DGERXG XQLYHUVLW\PHGLFDO FHQWHU 5XPF 1LMPHJHQ
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WKH 1HWKHUODQGV EHWZHHQ 1RYHPEHU  DQG 1RYHPEHU  ΖQIRUPHG FRQVHQW
ZDV REWDLQHG SULRU WR VXUJHU\ &RUWH[ IUDJPHQWV GHULYHG IURP WKH VHFRQG GLVVHFWHG
RYDU\ZHUH XVHG IRU WKH VWXG\:KHQSRVVLEOH WLVVXH IURPHDFK RYDU\ZDV LQFOXGHG
LQDOO IRXUDUPVRI WKHVWXG\ ΖQDGGLWLRQD IUHVKFRQWUROZDVDQDO\VHGIRUHDFKRYDU\
EHIRUHFU\RSUHVHUYDWLRQWKDZLQJΖQFDVHRILQVXɝFLHQWPDWHULDOGXHWRVL]HRIWKHRYDU\
SUHVHQFHRIODUJHIROOLFOHVDQGRUH[WHQVLYHGDPDJHDVDUHVXOWRIFDXWHULVDWLRQGXULQJ
VXUJHU\WKHPDWHULDOZDVRQO\XVHGLQWKUHHRUOHVVRIWKHVWXG\DUPSURWRFROV
Ethical approval
$OOVWXG\SURFHGXUHVZHUHDSSURYHGE\WKH5XPFȇVUHJLRQDOHWKLFVFRPPLWWHH
Ovarian tissue preparation
$W WKHRSHUDWLQJ WKHDWUH WKHVHFRQGRYDU\GLVVHFWHGGXULQJVXUJHU\ZDVFROOHFWHG LQ
FROG&XVWRGLRO r&'U)UDQ].¸KOHU&KHPLH*PE+%HQVKHLP*HUPDQ\7KLVRYDU\
ZDVLPPHGLDWHO\WUDQVIHUUHGWRWKHODERUDWRU\ZLWKLQPLQZKHUHLWZDVSODFHGRQ
DSUHFRROHGVXUIDFHr&7KHPHGXOODZDVUHPRYHGIURPWKHFRUWH[XVLQJSUHFLVLRQ
IRUFHSV DQG VFDOSHOV DIWHUZKLFK RYDULDQ FRUWH[ IUDJPHQWV RI DSSUR[LPDWHO\ [PP
ZHUHSUHSDUHG)RUHDFKRIWKHIRXUVWXG\DUPVDVZHOODVWKHIUHVKFRQWUROWZRWRWKUHH
FRUWH[IUDJPHQWVZHUHXVHG
Ovarian tissue cryopreservation and thawing
7KH RYDULDQ WLVVXH FU\RSUHVHUYDWLRQ DQG WKDZLQJ SURWRFROV VHOHFWHG IRU WKLV VWXG\
GL΍HU FRQVLGHUDEO\ %ULHȵ\ SURWRFRO $ FRQVLVWV RI D FU\RSUHVHUYDWLRQ SURWRFRO XVLQJ
HWK\OHQHJO\FROFRPELQHGZLWKDWKDZLQJSURWRFROEDVHGRQVKRUWZDVKHVWRUHPRYHWKH
FU\RSURWHFWDQW3URWRFRO%XVHVGLPHWK\OVXOIR[LGH'062DVDFU\RSURWHFWDQWDQGKDV
DVLJQLȴFDQWO\ORQJHUWKDZLQJSURFHGXUHEDVHGRQFRQWLQXRXVGLOXWLRQ
Cryopreservation protocol AC
7KHSURWRFROGHVFULEHGE\6FKPLGWHWDOZDVIROORZHGDVFORVHO\DVSRVVLEOH7LVVXH
IUDJPHQWVZHUHHTXLOLEUDWHG LQPORIFU\RPHGLXPFRQVLVWLQJRIPRO/VXFURVH
SXULW\Ȳ6LJPD$OGULFK=ZLMQGUHFKWWKH1HWKHUODQGVDQGPRO/HWK\OHQHJO\FRO
0HUFN0LOOLSRUH&DW1RLQSKRVSKDWHEX΍HUHGVDOLQH3%6%UDXQ0HOVXQJHQ
*HUPDQ\ IRU PLQXWHV RQ D WLOWLQJ WDEOH DW |& ΖQVWHDG RI XVLQJ D 3ODQHU )UHH]HU
3ODQHU.3ODQHU/WG8.RYDULDQFRUWH[IUDJPHQWVZHUHIUR]HQLQ1XQF&U\R7XEHV
6LJPD$OGULFK6W/RXLV0286$ LQPOFU\RPHGLXPLQD&U\R/RJLFSURJUDPPDEOH
WHPSHUDWXUH FRQWUROOHU &/ &U\RVROXWLRQV ȆV +HUWRJHQERVFK WKH 1HWKHUODQGV
XVLQJ&U\RJHQHVLV709VRIWZDUH &U\RVROXWLRQV&U\R7XEHVZHUH WUDQVIHUUHG WR WKH
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&U\R/RJLFVHWDW|&6XEVHTXHQWO\WKHWHPSHUDWXUHZDVORZHUHGDWDUDWHRI|&PLQ
XQWLODWHPSHUDWXUHRI|&ZDVUHDFKHG$WWKLVVWDJH&U\R7XEHVZHUHVHHGHGPDQXDOO\
ZLWK D FRWWRQ VZDEGLSSHG LQ OLTXLG QLWURJHQ 7KH WHPSHUDWXUH UHPDLQHG DW |& IRU
PLQXWHV DIWHUZKLFK VHHGLQJZDV FKHFNHG1H[W WKH WHPSHUDWXUHZDV GHFUHDVHG
DWDUDWHRI|&PLQWR|&DQGVXEVHTXHQWO\ZLWK|&PLQWR|&EHIRUHWKH
&U\R7XEHVZHUH VWRUHG LQ OLTXLG QLWURJHQ 7KLV IUHH]LQJ SURWRFRO ZDV FRPSDUDEOH WR
WKH RULJLQDO SURWRFRO H[SHFW IRU WKH GXUDWLRQ DWZKLFK WKH WHPSHUDWXUH UHPDLQHG DW
|&YHUVXVPLQXWHVDQGWKHUDSLGLW\DWZKLFKWKHWHPSHUDWXUHZDVORZHUHGDIWHU
UHDFKLQJ|&|&PLQWR|&YHUVXV|&PLQWR|&LQWKHRULJLQDOSURWRFRO
Thawing protocol AT
7KDZLQJRIRYDULDQWLVVXHZDVSHUIRUPHGDVGHVFULEHGE\6FKPLGWHWDO$FFRUGLQJWR
WKLVSURWRFROWKHWLVVXHZDVWKDZHGUDSLGO\DW|&DQGWKHQULQVHGLQWKUHHFRQVHFXWLYH
VROXWLRQVIRUPLQXWHVHDFKWRZDVKRXWWKHFU\RSURWHFWDQW5LQVLQJVROXWLRQVFRQVLVWHG
RI3%6PRO/VXFURVHPRO/HWK\OHQHJO\FRO3%6PRO/VXFURVHDQG3%6
ΖQWRWDOWKLVUHVXOWHGLQDWKDZLQJSURFHGXUHRIDSSUR[LPDWHO\PLQXWHV
Cryopreservation protocol BC
$FFRUGLQJWRFU\RSUHVHUYDWLRQSURWRFRO%CDIUHH]LQJVROXWLRQZDVSUHSDUHGFRQVLVWLQJ
RI /HLERYLW]ȇV /*OXWD0$;FU\RPHGLXP *LEFR&DULVEDG&$86$ FRQWDLQLQJ
GLPHWK\OVXOIR[LGHPRO/&U\R6XUH'062:DN&KHPLH0HGLFDO*PE+6WHLQEDFK
*HUPDQ\ DQG  VHUXP VXEVWLWXWH VXSSOHPHQW 666 ΖUYLQH 6FLHQWLȴF 6DQWD $QD
&$ 86$ 1XQF &U\R7XEHV ZHUH ȴOOHG ZLWK  PO FROG PHGLXP r& DQG D FRUWH[
IUDJPHQW ΖQVWHDGRIXVLQJ WKHSURJUDPDVGHVFULEHG IRU WKH ΖFH&XEH 6$6</$%
1HXSXUNHUVGRUI$XVWULD LQ WKHRULJLQDOSURWRFRO 'LWWULFKHWDO WKH&U\R7XEHV
ZHUHIUR]HQLQWKH&U\R/RJLFSURJUDPPDEOHWHPSHUDWXUHFRQWUROOHUXVLQJWKHSURJUDP
DVVWDWHGXQGHUȊ&U\RSUHVHUYDWLRQSURWRFRO$Cȋ7KLVIUHH]LQJSURWRFROZDVFRPSDUDEOH
WRWKHRULJLQDOSURWRFROH[FHSWIRUDQLQFXEDWLRQVWHSLQWKHSURJUDPPDEOHIUHH]HUDW
r&IRUPLQXWHVWKHVHHGLQJWHPSHUDWXUHr&LQVWHDGRI|&DQGWKHUDSLGLW\DW
ZKLFKWKHWHPSHUDWXUHZDV ORZHUHGDIWHUUHDFKLQJ|& |&PLQWR |&YHUVXV
|&PLQWR|&LQWKHRULJLQDOSURWRFRO
Thawing protocol BT
7KDZLQJ SURWRFRO %T ZDV EDVHG RQ FRQWLQXRXV GLOXWLRQ RI WKH FU\RSURWHFWDQW GXULQJ
DSSUR[LPDWHO\KRXUV7KH&U\R7XEHVZHUHUHPRYHGIURPWKHOLTXLGQLWURJHQDQG
DIWHUVHFRQGVDWURRPWHPSHUDWXUHSODFHGLQDr&ZDWHUEDWKIRUPLQ'LUHFWO\
DIWHU WKDZLQJ WKH RYDULDQ FRUWH[ IUDJPHQWV ZHUH WUDQVIHUUHG WR D VROXWLRQ RI PO
'XOEHFFRȇV3KRVSKDWH%X΍HUHG6DOLQH'3%6*LEFR0VXFURVH03%LRPHGLFDOV
(VFKZHJH *HUPDQ\  VHUXP VXEVWLWXWH VXSSOHPHQW 666 ΖUYLQH 6FLHQWLȴF 6DQWD
$QD86$ DQGPJPO3HQ6WUHS /RQ]D%DVHO6ZLW]HUODQGDQG LQFXEDWHGXQGHU
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FRQWLQXRXVDJLWDWLRQ IRUPLQ DW URRP WHPSHUDWXUH$IWHU WKLV ȴUVW LQFXEDWLRQ VWHS
PO RI D VROXWLRQ FRQVLVWLQJ RI '3%6ZLWK  666 DQG PJPO 3HQ6WUHSZDV
DGGHGXVLQJDSHUIXVLRQGHYLFHVHWDWPOK$WFRPSOHWHLQIXVLRQPLQWKHFRUWH[
IUDJPHQWVZHUH WUDQVIHUUHG LQWR D PO SUHZDUPHG r&+HSHV EX΍HUHGPHGLXP
*DPHWH &RRN0HGLFDO (XURSH /7' /LPHULFN ΖUHODQG DQG LQFXEDWHG IRU DQRWKHU 
PLQXWHV$IWHUUHSHDWLQJWKLVVWHSRQFHWKHWLVVXHZDVZDVKHGWKUHHWLPHVIRUPLQLQ
WLVVXHFXOWXUHPHGLXPXVHGIRUWKHJOXFRVHXSWDNHDVVD\GHVFULEHGEHORZ
Outcome measures
)RUWKHIUHVKFRQWURODVZHOODVWKHIRXUVWXG\DUPVWKHRYHUDOORYDULDQWLVVXHYLDELOLW\
IROOLFOHYLDELOLW\DQGWLVVXHPRUSKRORJ\ZHUHH[DPLQHGXVLQJWKHIROORZLQJPHWKRGV
Glucose uptake
7KHRYDULDQWLVVXHȇVRYHUDOOYLDELOLW\ZDVDVVHVVHGXVLQJDJOXFRVHXSWDNHDVVD\PRGLȴHG
IURP*HUULWVHHWDO7KLVDVVD\TXDQWLWDWLYHO\PHDVXUHVWKHJOXFRVHXSWDNHE\RYDULDQ
WLVVXH GXULQJ LQ YLWUR FXOWXUH ΖQ DGGLWLRQ WR SULRU H[SHULPHQWV ZLWK ERYLQH WLVVXH 
ZHȴUVW FRQȴUPHG WKDW WKH JOXFRVHXSWDNHGL΍HUHGZLWK WKHH[WHQWRI RYDULDQ WLVVXH
GDPDJHLQWKHKXPDQVLWXDWLRQ7KLVSLORWH[SHULPHQWVKRZHGWKDWWKHJOXFRVHXSWDNH
RIFU\RSUHVHUYHGWKDZHGRYDULDQWLVVXHYDULHVZLWKWKHH[WHQWRIGDPDJHLQȵLFWHG1R
JOXFRVHXSWDNHZDVIRXQGDIWHUVQDSIUHH]LQJRYDULDQWLVVXHZLWKRXWDFU\RSURWHFWDQW
ZKHUHDVDUHGXFHGXSWDNHQPROPJWLVVXHKRXURIFXOWXUHRIQPRODQGQPRO
JOXFRVHZHUHIRXQGDIWHUH[SRVXUHWRURRPWHPSHUDWXUHIRURQHQLJKWRUWR|&GXULQJ
PLQXWHVUHVSHFWLYHO\:KHQQRGDPDJLQJLQWHUYHQWLRQVZHUHSHUIRUPHGWKHWLVVXH
WRRNXSQPROJOXFRVHPJKRXU
)RUHDFKJOXFRVHXSWDNHDVVD\SHUIRUPHGIRXUFRUWH[ELRSVLHVZHUHSUHSDUHGXVLQJ
DPPGLDPHWHUELRSV\SXQFKSIPPHGLFDODJ&RORJQH*HUPDQ\(DFKRYDULDQELRSV\
ZDVFXOWXUHGVHSDUDWHO\LQPO'XOEHFFRȇV0RGLȴHG(DJOH0HGLXP+LJK*OXFRVHJ/
ZLWK/*OXWDPLQH'0(03$$/DERUDWRULHVVXSSOHPHQWHGZLWK)HWDO%RYLQH6HUXP
)%6 3$$ /DERUDWRULHV*PE+ &¸OEH*HUPDQ\ DQG 3HQ6WUHS *Ζ%&2 
XQLWVSHQLFLOOLQPODQGƉJVWUHSWRP\FLQPOLQDZHOOSODWH7337UDVDGLQJHQ
6ZLW]HUODQGDWr& LQKXPLGLȴHGDLUZLWK&2&RQGLWLRQHGFXOWXUHPHGLXPZDV
FROOHFWHG DQG UHSODFHG E\ IUHVKPHGLXP DW GD\  DQG FROOHFWHG DW GD\  ZKHQ WKH
FXOWXUHZDV HQGHG $IWHU FXOWXUH ELRSVLHVZHUHZHLJKHG DQG WKH JOXFRVH FRQWHQW LQ
WKHPHGLXPRIGD\ FRQWURO DQG LQ WKH FRQGLWLRQHGPHGLXPRIGD\DQGZHUH
PHDVXUHGXVLQJDQ$UFKLWHFW LV\VWHP $EERWW'LDJQRVWLFV Ζ/86$ 7KHJOXFRVH
XSWDNHRIHDFKELRSV\GXULQJWKHFXOWXUHSHULRGIURPGD\DQGGD\ZDVFRUUHFWHG
IRULWVZHLJKWPJDQGWKHGXUDWLRQRIWKHFXOWXUHSHULRG7KHQIRUHDFKVHULHVRIIRXU
ELRSVLHVFXOWXUHGXQGHUWKHVDPHFRQGLWLRQVWKHPHDQJOXFRVHXSWDNHPJKRXUQPRO
ZDVFDOFXODWHGIRUWKHFXOWXUHSHULRGIURPGD\DQG
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Percentage of living follicles
7KHYLDELOLW\RIRYDULDQIROOLFOHVZDVDVVHVVHGXVLQJD1HXWUDO5HG15DVVD\PRGLȴHG
IURP.ULVWHQVHQHWDO:LWKWKLVPHWDEROLFDVVD\EDVHGRQWKHDELOLW\RIOLYLQJFHOOVWR
LQFRUSRUDWHDQGELQGQHXWUDOUHG LQWKHLU O\VRVRPHV OLYLQJIROOLFOHVZHUHVWDLQHGUHG
ZKHUHDV GHDG IROOLFOHV UHPDLQHG WUDQVSDUHQW )LJXUH Ζ0XOWLSOH IUDJPHQWV PP
ZHUHFXWIURPYDULRXVSDUWVRIWKHFRUWH[DQGLQFXEDWHG LQP/8OWUDFXOWXUH/RQ]D
VXSSOHPHQWHGZLWKPJP/&ROODJHQDVHW\SHΖ$6LJPD$OGULFK6WHLQKHLP*HUPDQ\
DWr&IRUKWRVRIWHQDQGSDUWLDOO\GLVVROYHWKHWLVVXH6XEVHTXHQWO\WKHVXVSHQVLRQ
ZDVFHQWULIXJHGDW[J IRUPLQDIWHUZKLFK WKH WLVVXHSHOOHWZDV UHVXVSHQGHG LQ
15 VROXWLRQ FRQVLVWLQJRI PO0F&R\PHGLXP *LER /LIH 7HFKQRORJLHV1HZ<RUN
86$w/1HXWUDO5HG 6LJPD$OGULFKw/$OEXPDQ JO6DQTXLQ$PVWHUGDP
WKH1HWKHUODQGVw/ΖQVXOLQ7UDQVIHUULQ6HOHQLXPΖ76**LEFRXQLWVSHQLFLOOLQ
*LEFR DQGwJ VWUHSWRP\FLQ *LEFR 7KH15 VXVSHQVLRQ FRQWDLQLQJ WKHRYDULDQ
WLVVXHZDV LQFXEDWHGIRUPLQXWHVDWr& LQKXPLGLȴHGDLUZLWK&21H[W WKH
SDUWO\GLVVROYHGWLVVXHIUDJPHQWVZHUHUHPRYHGIURPWKHERWWRPRIWKHWXEHDQGSODFHG
RQDJODVVVOLGH%\JHQWO\SUHVVLQJDFRYHUVOLSRQWKHVRIWHQHGWLVVXHIUDJPHQWVDVTXDVK
SUHSDUDWLRQZDV REWDLQHG /LYLQJ VWDLQHG UHG DV ZHOO DV GHDG QRQVWDLQHG IROOLFOHV
ZHUHFRXQWHG LQ WKLVSUHSDUDWLRQXVLQJ OLJKWPLFURVFRS\ )LJXUH Ζ7KHSHUFHQWDJHRI
OLYLQJ IROOLFOHVZDVGRFXPHQWHG IRU HDFK FRQGLWLRQ IRUZKLFK D15 YLDELOLW\ DVVD\ZDV
SHUIRUPHGSURYLGHGWKDWDWOHDVWIROOLFOHVFRXOGEHDQDO\VHG5HVXOWVREWDLQHGIURP
VDPSOHVZLWKOHVVWKDQIROOLFOHVZHUHFRQVLGHUHGXQUHOLDEOHDQGWKHUHIRUHH[FOXGHG
IURPIXUWKHUDQDO\VLV
Figure I: Follicles visualised by Neutral Red staining
A B C
(A): Overview of living follicles of 
various sizes as visualised with 
WKH 1HXWUDO 5HG 9LDELOLW\ 6WDLQ
Due to the thickness of the squash 
preparation, not all follicles are in 
focus. 
(B): Fresh tissue with a viable 
follicle (red) and dead follicle 
(transparent).
(C): Close-up of a living follicle. 
Bars represent 200 µM.
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Tissue morphology
)RUKLVWRORJ\DIUDJPHQWRIDSSUR[LPDWHO\[PPZDVȴ[HGLQ%RXLQȇVVROXWLRQ6LJPD
$OGULFKDQGVXEVHTXHQWO\HPEHGGHGLQSDUDɝQZD[+LVWRORJLFDOH[DPLQDWLRQRIwP
KDHPDWR[\OLQ DQG HRVLQ VWDLQHG VHFWLRQVZDV SHUIRUPHG XVLQJ OLJKWPLFURVFRS\ )RU
HDFK IUDJPHQW WKUHH VHFWLRQV VHSDUDWHGE\wP WLVVXHZHUHHYDOXDWHG )ROOLFOHV
ZHUHVFRUHGDVPRUSKRORJLFDOO\QRUPDORUGHJHQHUDWHGLQFDVHRIF\WRSODVPVKULQNDJH
GLVRUJDQLVHGJUDQXORVD FHOOV S\NQRWLFQXFOHL DQG FDWHJRULVHGDVSULPRUGLDO SULPDU\
VHFRQGDU\RUDQWUDODFFRUGLQJWRSUHGHȴQHGFULWHULD:HIRFXVVHGDWWKHSHUFHQWDJHRI
GHJHQHUDWHGGHDGIROOLFOHVUDWKHUWKDQWKHWRWDOQXPEHURIIROOLFOHVREVHUYHGSHUVWXG\
DUPDVWKHGHQVLW\RIIROOLFOHVLQYDULRXVSDUWVRIWKHFRUWH[RIWKHVDPHRYDU\PD\YDU\
FRQVLGHUDEO\ 
Statistical methods
$W ȴUVW LW QHHGV WRQRWHG WKDW QHJDWLYH YDOXHVRI JOXFRVHXSWDNHZHUH FRQVLGHUHG WR
EH WKH UHVXOW RIPHDVXUHPHQW HUURU LQKHUHQW WRPHDVXULQJ JOXFRVH XSWDNH DV VXFK
7KHUHIRUH WKHVH YDOXHVZHUH QRW WUHDWHG GL΍HUHQWO\ IURP DQ\ RWKHU YDOXH RI JOXFRVH
XSWDNHLQWKHIROORZLQJDQDO\VHV
$ OLQHDUPL[HGPRGHO IRU UHSHDWHGPHDVXUHPHQWVZDVXVHG WR VWXG\GL΍HUHQFHV
EHWZHHQSURWRFROVXVHGIRUFU\RSUHVHUYDWLRQDQGIRUWKDZLQJRQHDFKRIYDULDEOHVRI
WKHYLDELOLW\RIKXPDQRYDULDQWLVVXHVHSDUDWHO\1RWHWKDWWKLVZD\LWLVSRVVLEOHWRȴQG
VPDOOZLWKLQVXEMHFWGL΍HUHQFHVUHODWLYHWRDODUJHEHWZHHQVXEMHFWELRORJLFDOYDULDWLRQ
7KHGHSHQGHQWYDULDEOHVZHUHWKHJOXFRVHXSWDNHDQGWKHSHUFHQWDJHRIOLYLQJIROOLFOHV
UHVSHFWLYHO\7KHLQGHSHQGHQWFDWHJRULFDOYDULDEOHVZHUHFU\RSUHVHUYDWLRQWZRSURWRFROV
$C%CWKDZLQJWZRSURWRFROV$T%TDQGWKHWLPHSRLQWRIPHDVXUHPHQWWZROHYHOVGD\
GD\7KHLQWHUFHSWRIHDFKSDWLHQWZDVWUHDWHGDVDUDQGRPYDULDEOH LQRUGHU
WRDOORZGL΍HUHQWOHYHOVIRUGL΍HUHQWSDWLHQWVΖQLWLDOO\DOOLQWHUDFWLRQWHUPVEHWZHHQWKH
FDWHJRULFDOYDULDEOHVZHUHLQFOXGHGLQWKHOLQHDUSDUWRIWKHPRGHO+RZHYHUWKHVHWHUPV
ZHUHRPLWWHG IURPWKHȴQDOPRGHOSUHVHQWHGDV WKHVHGLGQRWVWDWLVWLFDOO\VLJQLȴFDQW
LPSURYH WKH ȴW WR WKH GDWD /LNHOLKRRG5DWLR WHVW 7KH HVWLPDWHG PHDQ GL΍HUHQFHV
EHWZHHQWKH OHYHOVRIHDFKYDULDEOHZLWKWKHDSSURSULDWHFRQȴGHQFH LQWHUYDODUH
SUHVHQWHG6WDWLVWLFDODQDO\VHVZHUHSHUIRUPHGE\XVLQJ6$6pYHUVLRQIRU:LQGRZV
6$6LQVWLWXWHΖQF&DU\1&86$PZDVFRQVLGHUHGVWDWLVWLFDOO\VLJQLȴFDQW
Results
Patient characteristics 
$WRWDORIZRPHQPHGLDQDJH\HDUVUDQJHSDUWLFLSDWHGLQWKLVVWXG\2IWKHP
ZHUHKHDOWK\%5&$RUPXWDWLRQFDUULHUVZKRGLGQRWUHFHLYHSULRUJRQDGRWR[LF
3URWRFROVIRUKXPDQRYDULDQWLVVXHFU\RSUHVHUYDWLRQGL΍HULQWKHLUHɝFDF\DQGHɝFLHQF\ | 139
6
WKHUDS\ZKHUHDVRQHZRPDQKDGKHURYDULHVUHPRYHGEHFDXVHRIEUHDVWFDQFHUDIWHU
FKHPRWKHUDS\ 7$& 7HQZRPHQXVHG FRQWUDFHSWLYHV RUDO Q  LQWUDXWHULQHGHYLFH
Q 1XYD5LQJQ WHQKDGUHJXODUPHQVWUXDOF\FOHVDQGRQHKDGKDGDK\VWHUHFWRP\
LQWKHSDVW7KLV ODVWSDUWLFLSDQWZDVFRQVLGHUHGSUHPHQRSDXVDODVVKHKDGDQRUPDO
OHYHORIDQWLPƘOOHULDQKRUPRQH$0+wJ/ZLWKRXWPHQRSDXVDOV\PSWRPV)RU
ZRPHQRQO\SDUWRIWKHVWXG\DUPVFRXOGEHHYDOXDWHGEHFDXVHRIDVPDOORYDU\Q 
WKHSUHVHQFHRIODUJHIROOLFOHVQ RUFDXWHUL]DWLRQGDPDJHQ 
Glucose uptake
ΖQ WDEOH Ζ WKHREVHUYHGPHGLDQJOXFRVHXSWDNHSHUPLOOLJUDPRYDULDQWLVVXHSHUKRXU
RIFXOWXUHLVVKRZQIRUDOOVHULHVRIIRXUELRSVLHVFXOWXUHGΖQDGGLWLRQGDWDRQELRSV\
ZHLJKWVDQGWKHLUFXOWXUHGXUDWLRQVGD\DUHSUHVHQWHG)RUGD\VLPLODUUHVXOWV
ZHUH REWDLQHG IRU WKH FXOWXUH GXUDWLRQ DOEHLW RQH GD\ VKRUWHU IUHVK PHGLDQ 
KRXUVUDQJHWKDZLQJSURWRFRO$TKRXUVWKDZLQJSURWRFRO
BTKRXUV$VH[SHFWHGWKHKLJKHVWJOXFRVHXSWDNHZDVIRXQGIRUIUHVK
WLVVXH7DEOHΖ)XUWKHUPRUHWLVVXHFU\RSUHVHUYHGDFFRUGLQJWRSURWRFRO%C had a higher 
JOXFRVHXSWDNHZKHQFRPSDUHGWR$CΖQ7DEOHΖΖWKHHVWLPDWHGGL΍HUHQFHVRIWKHJOXFRVH
XSWDNHEHWZHHQWKHFU\RSUHVHUYDWLRQDQGWKDZLQJSURWRFROVȂDVREWDLQHGE\DOLQHDU
PL[HGPRGHO IRU UHSHDWHGPHDVXUHPHQWV Ȃ DUHSUHVHQWHG $FFRUGLQJ WR WKLVPRGHO
WLVVXHWKDWLVFU\RSUHVHUYHGXVLQJSURWRFRO%CLVHVWLPDWHGWRKDYHDVLJQLȴFDQWO\KLJKHU
JOXFRVHXSWDNHQPROPJKKLJKHUWKDQWLVVXHFU\RSUHVHUYHGXVLQJSURWRFRO$C 
7DEOHΖΖ)LJXUHΖΖD$VPDOOGL΍HUHQFHLQJOXFRVHXSWDNHQPROPJKZDVIRXQGLQ
IDYRXURIWKHVKRUWHUWKDZLQJSURWRFRO$TZKHQFRPSDUHGWR%TEXWWKLVGL΍HUHQFHGLG
QRWUHDFKVWDWLVWLFDOVLJQLȴFDQFHp  7DEOHΖΖ
Percentage of living follicles 
$PHDQQXPEHURIIROOLFOHV6'ZHUHHYDOXDWHGLQHDFKRYDULDQWLVVXHVDPSOHXVLQJ
WKH1HXWUDO5HGYLDELOLW\DVVD\DIWHUKDYLQJH[FOXGHGVDPSOHVZLWK IROOLFOHV Q 
RXWRIQ 6LPLODUQXPEHUVRIIROOLFOHVFRXOGEHFRXQWHGEHIRUHDQGDIWHUH[FOXGLQJ
WKHVDPSOHVZLWKIROOLFOHVIRUHDFKRIWKHVWXG\DUPVGDWDQRWVKRZQ ΖQ7DEOHΖ
WKHREVHUYHGSHUFHQWDJHVRIOLYLQJIROOLFOHVREWDLQHGZLWKWKH1HXWUDO5HGYLDELOLW\DVVD\
DUH SUHVHQWHG ΖQ DFFRUGDQFHZLWK WKH UHVXOWV UHJDUGLQJ WKH WLVVXHȇV JOXFRVH XSWDNH
WLVVXHWKDWZDVFU\RSUHVHUYHGDFFRUGLQJWRSURWRFRO%CVKRZHGDVWDWLVWLFDOO\VLJQLȴFDQW
KLJKHUSHUFHQWDJHRIOLYLQJIROOLFOHVZKHQFRPSDUHGWRWLVVXHFU\RSUHVHUYHGDFFRUGLQJWR
SURWRFRO$C7DEOHΖΖ)LJXUHΖΖEΖQFRQWUDVWWRWKHVXSHULRULW\RISURWRFRO%CZLWKUHVSHFW
WRFU\RSUHVHUYDWLRQQRVLJQLȴFDQWGL΍HUHQFHEHWZHHQWKDZLQJSURWRFROV$T and BT with 
UHVSHFWWRWKHSHUFHQWDJHRIOLYLQJIROOLFOHVZDVREVHUYHG7DEOHΖΖ
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Table II. 7KHHVWLPDWHGPHDQGL΍HUHQFHFRQȴGHQFHLQWHUYDO&ΖRIWKHJOXFRVH
XSWDNHDQGWKHSHUFHQWDJHRIOLYLQJIROOLFOHVEHWZHHQWKHFU\RSUHVHUYDWLRQSURWRFROV
WKDZLQJ SURWRFROV DQG FXOWXUH SHULRGV XVLQJ D OLQHDU PL[HGPRGHO IRU UHSHDWHG
PHDVXUHPHQWV
Protocol / 
Day
Glucose uptake (nmol / mg / h) Living follicles (%)
(VWLPDWHGGL΍HUHQFH (VWLPDWHGGL΍HUHQFH
mean (95% CI) S-value mean (95% CI) S-value
Cryopreservation $C  UHIHUHQFH  UHIHUHQFH
BC      
Thawing $T  UHIHUHQFH  UHIHUHQFH
BT      
Culture period 'D\    QRWPHDVXUHG
'D\  UHIHUHQFH
AC = Cryopreservation protocol A; AT = Thawing protocol A; BC = Cryopreservation protocol B; BT = Thawing protocol B.
Figure II.7KHHVWLPDWHGPHDQFRQȴGHQFHLQWHUYDOJOXFRVHXSWDNHQPROPJ
KȴJXUHDDQGSHUFHQWDJHRIOLYLQJIROOLFOHVȴJXUHEIRUWKHIRXUVWXG\DUPV
AC = Cryopreservation protocol A; AT = Thawing protocol A; BC  = Cryopreservation protocol B; BT = Thawing protocol B.
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Correlation of the percentage of living follicles and glucose 
uptake
$OWKRXJK WKHFU\RSUHVHUYDWLRQPHWKRGVDQG WKDZLQJPHWKRGVKDGVLPLODU UHVXOWVRQ
ERWKWKHJOXFRVHXSWDNHE\WKHRYDULDQWLVVXHDWGD\DQGWKHSHUFHQWDJHRI OLYLQJ
IROOLFOHV WKH FRUUHODWLRQ EHWZHHQ WKHVH RXWFRPHV ZDV SRRU LQ DOO IRXU VWXG\ DUPV
6SHDUPDQFRUUHODWLRQpYDOXHVȂ6LPLODUUHVXOWVZHUH IRXQGUHJDUGLQJ
WKHFRUUHODWLRQEHWZHHQWKHJOXFRVHXSWDNHGXULQJGD\DQGWKHSHUFHQWDJHRIYLDEOH
IROOLFOHV
Tissue morphology
+LVWRORJLFDOH[DPLQDWLRQRIWKHKDHPDWR[\OLQDQGHRVLQVWDLQHGVHFWLRQVIURPIUHVKWLVVXH
UHYHDOHGWKDWRIWKHIROOLFOHVZHUHPRUSKRORJLFDOO\QRUPDO$IWHUFU\RSUHVHUYDWLRQ
WKDZLQJDFFRUGLQJWRWKHIRXUVWXG\DUPV$C$T$CBT%C$TDQG
%CBT RI WKH IROOLFOHV ZHUH PRUSKRORJLFDOO\ QRUPDO ZKHUHDV WKH UHPDLQLQJ IROOLFOHV
VKRZHGF\WRSODVPVKULQNDJHGLVRUJDQLVHGJUDQXORVDFHOOVRUS\NQRWLFQXFOHLDVDVLJQ
RIIROOLFOHGHJHQHUDWLRQ7KHPDMRULW\RIWKHWRWDORIIROOLFOHVREVHUYHGZHUHLQWKH
SULPRUGLDORUSULPDU\VWDJHV)RUHDFKRIWKHIRXUVWXG\DUPVDVZHOODVWKHIUHVKWLVVXH
RIWKHIROOLFOHVZHUHLQWKHLUVHFRQGDU\RUDQWUDOVWDJHV
Discussion
7KH FXUUHQW VWXG\ UHYHDOHG VLJQLȴFDQW GL΍HUHQFHV EHWZHHQ WKH H΍HFWV RI WZR
SURWRFROV IRUKXPDQRYDULDQ WLVVXHFU\RSUHVHUYDWLRQ7KHGL΍HUHQWH΍HFWVRI WKH WZR
FU\RSUHVHUYDWLRQSURWRFROV$C and BCFDQQRWEHH[SODLQHGE\WKHIUHH]LQJSURFHGXUH
RIWKHSURJUDPPDEOHWHPSHUDWXUHFRQWUROOHUDVWKHVDPHHTXLSPHQWDQGSURJUDPZDV
XVHG IRUERWK$C and BC 7KHDVSHFWVDWZKLFKSURWRFRO$C GL΍HUHG IURPSURWRFRO%C 
ZHUHWKHLQFXEDWLRQWLPHLQWKHFU\RSURWHFWLYHVROXWLRQSULRUWRWUDQVIHUWRWKH&U\R/RJLF
SURJUDPPDEOHWHPSHUDWXUHFRQWUROOHUPLQXWHVLQSURWRFRO$ CYHUVXVDIHZPLQXWHV
LQ SURWRFRO %C DQG WKH W\SH RI FU\RSURWHFWDQW XVHG PRO/ HWK\OHQH JO\FRO  
PRO/VXFURVHLQSURWRFRO$CYHUVXVPRO/'062LQSURWRFRO%C3UHYLRXVVWXGLHV
FRPSDUHG'062DQGHWK\OHQHJO\FROȂZLWKRUZLWKRXWDGGLQJVXFURVHȂLQVORZIUHH]LQJ
SURWRFROVIRUWKHFU\RSUHVHUYDWLRQRIDQLPDORUKXPDQRYDULDQWLVVXHRULVRODWHGIROOLFOHV
ΖQDFFRUGDQFHZLWKWKHUHVXOWVRIWKHFXUUHQWVWXG\DEHWWHUIROOLFOHXOWUDVWUXFWXUHDQG
PRUSKRORJ\DQGDKLJKHUSHUFHQWDJHRIOLYLQJIROOLFOHVZHUHIRXQGDIWHUFU\RSUHVHUYDWLRQ
XVLQJ '062 ZKHQ FRPSDUHG WR HWK\OHQH JO\FRO IRU KXPDQ VKHHS RU JRDW RYDULDQ
WLVVXH+RZHYHU'062GLGQRW LPSURYH WKHSUHVHUYDWLRQRI WKH IROOLFOHVXUYLYDO
DQGXOWUDVWUXFWXUHZKHQFRPSDUHGWRHWK\OHQHJO\FROLQERYLQHRUDJRXWLWLVVXH
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7KHWZRWKDZLQJSURFHGXUHV LQYHVWLJDWHG LQ WKLVVWXG\KDGPDMRUGL΍HUHQFHVZLWK
UHVSHFWWRWKHVROXWLRQVXVHGDVZHOODVWKHOHQJWKRIWKHWKDZLQJSURFHVV7KLVPDNHVLW
GLɝFXOWWRVHSDUDWHO\FRQVLGHUWKHH΍HFWVRIWKHIDFWRUWLPHDQGRIYDULRXVFRPSRQHQWV
XVHGLQWKHWKDZLQJVROXWLRQRQWKHWLVVXHȇVYLDELOLW\7KHH[DFWUHDVRQIRUWKHH΍HFWVRQ
WLVVXHYLDELOLW\QRWZLWKVWDQGLQJLWLVFOHDUWKDWSURWRFRO$TZDVPRUHWLPHH΍HFWLYHDQG
UHTXLUHG OHVVKXPDQH΍RUWDQGPDWHULDO WKDQSURWRFRO%T$VDVOLJKWO\KLJKHUWLVVXHȇV
JOXFRVHXSWDNHZDVREVHUYHGIRUWKHVKRUWHVWDQGVLPSOHVWWKDZLQJSURWRFRO$TWKLV
SURWRFROFDQEHFRQVLGHUHGVXSHULRUWRSURWRFRO%TIRUFOLQLFDOSUDFWLFH
ΖQFRQWUDVWWRPRVWVWXGLHVFRQFHUQLQJFU\RSUHVHUYDWLRQZHGLGQRWRQO\HYDOXDWH
IROOLFOH YLDELOLW\ DQG VWUXFWXUH EXW DOVR DVVHVVHG WKH YLDELOLW\ RI WKH HQWLUH RYDULDQ
WLVVXHE\PHDVXULQJ WKH WLVVXHȇV JOXFRVHXSWDNH $V VWURPDO FHOOV FRQWULEXWHPRVW WR
WKH FHOOXODU YROXPHRI WKH RYDULDQ FRUWH[ UHVXOWV IURP WKH JOXFRVH XSWDNH DVVD\ZLOO
SUHGRPLQDQWO\UHȵHFWWKHYLDELOLW\RIWKLVFRPSDUWPHQW6WURPDOFHOOVDUHHVVHQWLDO IRU
WKHQHRYDVFXODULVDWLRQRIDQRYDULDQJUDIWDIWHUDXWRWUDQVSODQWDWLRQDQGWKXVIRUIROOLFOH
JURZWKDQGPDWXUDWLRQDIWHUWUDQVSODQWDWLRQ3ULRUVWXGLHVȂDQGSUHVXPDEO\DOVRWKH
UHVXOWVRIWKHFXUUHQWVWXG\UHJDUGLQJWKHH΍HFWVRIWKHWZRWKDZLQJSURWRFROVȂKDYH
VXJJHVWHGWKDWVWURPDOFHOOVPD\EHPRUHYXOQHUDEOHWRH[WHUQDOGDPDJLQJIDFWRUVWKDQ
IROOLFOHV*LYHQ WKH LPSRUWDQFHRI WKHVWURPDO FRPSDUWPHQW LQ WKH IXQFWLRQRI WKH
RYDULDQJUDIWWKLQNLQJEH\RQGIROOLFOHYLDELOLW\LVYLWDOZKHQHYDOXDWLQJFU\RSUHVHUYDWLRQ
DQGWKDZLQJPHWKRGV
7RWKHEHVWRIRXUNQRZOHGJHWKHFXUUHQWVWXG\LVWKHȴUVWWRDVVHVVWKHVHSDUDWH
H΍HFWVRIWZRFU\RSUHVHUYDWLRQDQGWKDZLQJSURWRFROVRQWKHYLDELOLW\RIKXPDQRYDULDQ
WLVVXH LQDVHULHVRIPRUH WKDQSDWLHQWV$V%5&$PXWDWLRQFDUULHUVGRQDWHG WKHLU
WLVVXHIRUWKLVVWXG\WKHH΍HFWVRIYDULRXVFU\RSUHVHUYDWLRQDQGWKDZLQJSURWRFROVVKRXOG
EHIXUWKHUHYDOXDWHGLQDSRSXODWLRQRI\RXQJSDWLHQWVDSSO\LQJIRUIHUWLOLW\SUHVHUYDWLRQ
1DPHO\ WKH GLVWULEXWLRQ RI IROOLFOHV VWURPDO FHOOV DQG FROODJHQ LQ WKH RYDULDQ FRUWH[
DOWHUV DV D UHVXOW RI DJHLQJ DQG WKH %5&$ PXWDWLRQ KDV EHHQ DVVRFLDWHG ZLWK D
GLPLQLVKHG RYDULDQ UHVHUYH )XUWKHUPRUH FU\RSUHVHUYDWLRQ DQG WKDZLQJ SURWRFROV
PLJKWEHPRGLȴHGRURSWLPLVHGRYHUWLPHDVZDVGHVFULEHGIRUWKHFU\RSUHVHUYDWLRQ
SURWRFROXVLQJHWK\OHQHJO\FROLQYHVWLJDWHGKHUHE\DGGLQJKXPDQVHUXPDOEXPLQ The 
LPSDFW RI WKLV FKDQJH LQSURWRFROZDVQRW HYDOXDWHGE\ WKH WHDPXVLQJ WKHSURWRFRO
LQFOLQLFDOSUDFWLFHDQGLW LVWKHUHIRUHXQNQRZQWRZKDWH[WHQWWKLVPRGLȴFDWLRQZRXOG
KDYHFKDQJHGWKHUHVXOWVRIRXUFXUUHQWVWXG\/DVWO\LWUHPDLQVXQNQRZQIURPRXUGDWD
WRZKDW H[WHQW WKH LPSDLUPHQWRI WKHRYDULDQ WLVVXHȇV YLDELOLW\ REVHUYHG LQ WKLV VWXG\
LQȵXHQFHVSUHJQDQF\UDWHVDIWHUDXWRWUDQVSODQWDWLRQ
6HYHUDO LPSOLFDWLRQV IRU FOLQLFDO SUDFWLFH DQG IXWXUH UHVHDUFK FDQEHGHULYHG IURP
WKHȴQGLQJVRI WKHFXUUHQWVWXG\)LUVWRIDOORXUȴQGLQJVVXJJHVW WKDW LW LV LPSRUWDQW
WRHYDOXDWHFOLQLFDOO\XVHGFU\RSUHVHUYDWLRQDQGWKDZLQJPHWKRGVLQRUGHUWRRSWLPLVH
WKHRXWFRPHVRI WKH WHFKQLTXHDQGSUHVXPDEO\DOVRSUHJQDQF\FKDQFHV7KHFOLQLFDO
XVHRIFU\RSUHVHUYDWLRQDQGWKDZLQJSURWRFROVVKRXOGEHEDVHGRQHYLGHQFHUHVXOWLQJ
IURPODERUDWRU\UHVHDUFKDVORQJDVSUHJQDQF\FKDQFHVIRUWKHYDULRXVSURWRFROVFDQQRW
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EHJLYHQ$VVWURPDOFHOOVPD\EHPRUHYXOQHUDEOHWRH[WHUQDOGDPDJLQJIDFWRUVWKDQ
IROOLFOHVZKLOHEHLQJHVVHQWLDOIRUWKHRYDULDQJUDIWȇVIXQFWLRQIXWXUHVWXGLHVVKRXOGDOVR
IRFXVRQWKHYLDELOLW\RIWKLVFHOOW\SH
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Abstract
Study question: :KDWFKDQJHVFDQEHGHWHFWHGLQIHUWLOLW\SUHVHUYDWLRQ)3FRXQVHOOLQJ
)3&RYHU WLPHDQGZKDWDUH WKHGHWHUPLQDQWVDVVRFLDWHGZLWK WKH UHIHUUDORIQHZO\
GLDJQRVHG IHPDOH FDQFHU SDWLHQWV DJHG    \HDUV WR D VSHFLDOLVW LQ UHSURGXFWLYH
PHGLFLQHIRU)3&"
Summary answer: $OWKRXJKWKHDEVROXWHQXPEHURISDWLHQWVUHFHLYLQJ)3&LQFUHDVHG
RYHU WLPHRQO\RIDOOSRWHQWLDOSDWLHQWV DJHG\HDUVZHUHUHIHUUHG LQ
DQGUHIHUUDOGLVSDULWLHVZHUHIRXQGZLWKUHVSHFWWRSDWLHQWVȇDJHFDQFHUGLDJQRVLVDQG
KHDOWKFDUHSURYLGHUUHODWHGIDFWRUV
What is known already: 5HIHUUDOUDWHVIRU)3&SULRUWRWKHVWDUWRIJRQDGRWR[LFFDQFHU
WUHDWPHQW DUH ORZ'HWHUPLQDQWV DVVRFLDWHGZLWK ORZ UHIHUUDO DQG UHIHUUDO GLVSDULWLHV
KDYHEHHQLGHQWLȴHGLQSUHYLRXVVWXGLHVDOWKRXJKWKHUHDUHRQO\VFDUFHGDWDRQUHIHUUDO
SUDFWLFHVDQGGHWHUPLQDQWVIRU)3&UHIHUUDOLQVHWWLQJVZLWKUHLPEXUVHPHQWRI)3&
Study design, size, duration: :H FRQGXFWHG D UHWURVSHFWLYH REVHUYDWLRQDO DQG
TXHVWLRQQDLUHVWXG\ LQD'XWFKXQLYHUVLW\KRVSLWDO'DWDRQDOO IHPDOHFDQFHUSDWLHQWV
FRXQVHOOHGIRU)3LQWKLVFHQWUHDVZHOODVDOOQHZO\GLDJQRVHGIHPDOHFDQFHU
SDWLHQWVDJHG\HDUVLQWKHUHJLRQZHUHFROOHFWHG
Participants/materials, setting, methods: 'DWDZHUHUHWULHYHGIURPPHGLFDOUHFRUGV
)3&SDWLHQWV FDQFHU LQFLGHQFHV UHSRUWHGE\ WKH'XWFK&DQFHU5HJLVWU\ WRFDOFXODWH
UHIHUUDO SHUFHQWDJHV DQG UHIHUULQJSURIHVVLRQDOV WR LGHQWLI\ UHDVRQV IRU WKH FXUUHQW
UHIHUUDOEHKDYLRXU
Main results and the role of chance: ΖQD WRWDORIRI WKHSDWLHQWVZHUH
UHIHUUHG IRU )3& 3DWLHQWV DJHG  Ȃ  \HDUV RU GLDJQRVHG ZLWK EUHDVW FDQFHU RU
O\PSKRPDZHUHUHIHUUHGPRUH IUHTXHQWO\FRPSDUHGWRSDWLHQWVXQGHU WKHDJHRI
\HDUVRUSDWLHQWVGLDJQRVHGZLWKRWKHUPDOLJQDQFLHV7KHDEVROXWHQXPEHUVRISDWLHQWV
UHFHLYLQJ )3& LQFUHDVHGRYHU WLPH+HDOWKFDUH SURYLGHU UHODWHGGHWHUPLQDQWV IRU ORZ
UHIHUUDOZHUHQRWVWDUWLQJDGLVFXVVLRQDERXWIHUWLOLW\UHODWHGLVVXHVQRWNQRZLQJZKHUH
WRUHIHUDSDWLHQWIRU)3&DQGQRWFROODERUDWLQJZLWKSDWLHQWVȇDVVRFLDWLRQV
Limitations, reasons for caution: $FWXDO UHIHUUDO UDWHV PD\ VOLJKWO\ GL΍HU IURP
RXU HVWLPDWLRQ DV WKHUH PD\ KDYH EHHQ SDWLHQWV ZKR GLG QRW ZLVK WR UHFHLYH )3&
6SRUDGLFDOO\SDWLHQWVPLJKWKDYHEHHQGLUHFWO\UHIHUUHGWRRWKHUUHJLRQVRUPD\KDYH
UHFHLYHGRYDULDQ WUDQVSRVLWLRQZLWKRXW)3&%\H[FOXGLQJVNLQFDQFHUSDWLHQWVZHZLOO
KDYHXQGHUHVWLPDWHGWKHJURXSRIZRPHQZKRDUHHOLJLEOHIRU)3&DVWKLVJURXSDOVR
LQFOXGHVPHODQRPDSDWLHQWVZKRPLJKWKDYHUHFHLYHGJRQDGRWR[LFWKHUDS\
:LGHU LPSOLFDWLRQV RI WKH ȴQGLQJV 7KH ORZ UHIHUUDO UDWHV DQG UHIHUUDO GLVSDULWLHV
UHSRUWHGLQWKHFXUUHQWVWXG\LQGLFDWHWKDWWKHUHDUHRSSRUWXQLWLHVWRLPSURYHUHIHUUDO
SUDFWLFHV )XWXUH UHVHDUFK VKRXOG IRFXV RQ WKH LPSOHPHQWDWLRQ DQG HYDOXDWLRQ RI
LQWHUYHQWLRQVWRLPSURYHUHIHUUDOSUDFWLFHVVXFKDVLQIRUPDWLRQPDWHULDOVIRUSDWLHQWVDW
RQFRORJ\GHSDUWPHQWVGLVFXVVLRQSURPSWVRUPHWKRGVWRLQFUHDVHWKHDZDUHQHVVRI
SK\VLFLDQVDQGSDWLHQWVRI)3WHFKQLTXHVDQGJXLGHOLQHV
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Introduction
&XUUHQW FOLQLFDO JXLGHOLQHV UHFRPPHQGRQFRORJLFDO KHDOWKFDUHSURYLGHUV WR UHIHU JLUOV
DQG\RXQJZRPHQZKRDUHQHZO\GLDJQRVHGZLWKFDQFHUWRDVSHFLDOLVWLQUHSURGXFWLYH
PHGLFLQH <RXQJ FDQFHU SDWLHQWV XQGHUJRLQJ JRQDGRWR[LF WUHDWPHQW PD\ ZLVK WR
UHFHLYH LQIRUPDWLRQDERXW IHUWLOLW\SUHVHUYDWLRQ )3 IURPVXFKDVSHFLDOLVW UHJDUGOHVV
RIGLDJQRVLVRUSURJQRVLV+RZHYHUGHVSLWHSDWLHQWVȇSUHIHUHQFHVJXLGHOLQHUHFRP
PHQGDWLRQVDQGDUDSLGHYROXWLRQRI)3WHFKQLTXHVLQWKHSDVW\HDUV the proportion of 
SDWLHQWVZKRDUHEHLQJUHIHUUHGIRU)3FRXQVHOOLQJ)3&VWLOOUHPDLQVORZȂ
$OWKRXJKQRWFRQVXOWLQJD)3VSHFLDOLVWFRXOGYHU\ZHOOEHDFRQVFLRXVZHOOLQIRUPHG
FKRLFHIRUVRPH\RXQJFDQFHUSDWLHQWVRWKHUVPD\QRWKDYHKDGWKHFKDQFHWRFRQVLGHU
)3&ΖQGHHGLWLVZHOONQRZQWKDWFDUHRUJDQLVDWLRQDOIDFWRUVFRQWULEXWHWRWKHFXUUHQW
ORZUHIHUUDOUDWHVDVZHOODVWKHRQFRORJLFDOKHDOWKFDUHSURYLGHUȇVJHQGHUDQGKLVRUKHU
NQRZOHGJHDWWLWXGHDQGSHUFHSWLRQV UHJDUGLQJ)3'LVSDULWLHV LQ UHIHUUDOSDWWHUQV
DQG DFFHVV WR )3 KDYH DOVR EHHQ REVHUYHG ZLWK UHVSHFW WR SDWLHQWVȇ GHPRJUDSKLF
FOLQLFDODQGVRFLRHFRQRPLFFKDUDFWHULVWLFV1HYHUWKHOHVV)3&VHHPVWREHRIKLJK
LPSRUWDQFH DV FRQFHUQV DERXW LQIHUWLOLW\ DQGXQPHW LQIRUPDWLRQDO QHHGV FDQKDYH D
VHYHUHSV\FKRORJLFDOLPSDFWODWHULQOLIH
)LQDQFLDO DVSHFWV SOD\ D NH\ UROH LQ SDWLHQWVȇ )3 GHFLVLRQPDNLQJ DV ZHOO DV
SK\VLFLDQVȇ GHFLVLRQV WR UHIHU D SDWLHQW IRU )3& RU QRW 6LQFH PRVW VWXGLHV RQ
)3 UHIHUUDO DUH SHUIRUPHG LQ WKH86$ZKHUHQRW DOO SDWLHQWV UHFHLYH UHLPEXUVHPHQW
IURPKHDOWK LQVXUDQFHUHIHUUDOSUDFWLFHVSUHVHQWHG LQWKHVHVWXGLHVDUHSUREDEO\QRW
JHQHUDOLVDEOHIRUFRXQWULHVZLWKIXOO)3UHLPEXUVHPHQW7KHIHZ(XURSHDQVWXGLHVWKDW
GLVFXVVHG)3&UHIHUUDOSUDFWLFHVGLGQRWFRQFHUQWKHHQWLUHIHPDOHSRSXODWLRQHOLJLEOH
IRU)3RUGLGQRWSURYLGHLQIRUPDWLRQDERXWWKHDJHVRUGLDJQRVHVRISDWLHQWVZKRGLG
QRWUHFHLYH)3&
ΖQWKHFXUUHQWVWXG\ZHDLPHGWRGHVFULEHFKDQJHVLQ)3&UHIHUUDOSDWWHUQVRYHUWLPH
DVZHOODVFXUUHQWUHIHUUDOSUDFWLFHVLQDGHPDUFDWHGUHJLRQLQWKH1HWKHUODQGVZKHUH
DOOOHJDOFLWL]HQVDUHREOLJHGWRKDYHKHDOWKLQVXUDQFHFRYHULQJ)3&$VDVHFRQGDLP
ZHVWXGLHGFXUUHQWUHIHUUDOSUDFWLFHVLQFOXGLQJUHIHUUDOUDWHVDQGSDWLHQWDQGKHDOWKFDUH
SURYLGHU UHODWHG GHWHUPLQDQWV DVVRFLDWHG ZLWK )3& UHIHUUDO ΖQGHHG EHLQJ LQIRUPHG
DERXW WKH FXUUHQW UHIHUUDO SUDFWLFHV SRVVLEOHGLVSDULWLHV DQG UHDVRQVXQGHUO\LQJ WKH
FXUUHQWUHIHUUDOSUDFWLFHV LVDȴUVWVWHSWRZDUGVWKHGHVLJQRI LQWHUYHQWLRQVDLPLQJDW
LPSURYLQJUHIHUUDOSUDFWLFHV
Methods
Study design 
7KHFXUUHQWUHWURVSHFWLYHREVHUYDWLRQDODQGTXHVWLRQQDLUHVWXG\ZDVFRQGXFWHGLQWKH
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UHJLRQRIWKH5DGERXGXQLYHUVLW\PHGLFDOFHQWHU5XPF1LMPHJHQWKH1HWKHUODQGVȂ
DQGFRQVLVWHGRIWZRSDUWV
» 3DUWȆ)3&DQGWKHLQWURGXFWLRQRIQHZWHFKQLTXHVȇWKHFKDUDFWHULVWLFVRIDOOIHPDOH
FDQFHUSDWLHQWVZKRUHFHLYHG)3&WKHLUUHIHUULQJSURIHVVLRQDOV)3FRXQVHOORUVDQG)3
FKRLFHVLQWKH5XPFEHWZHHQDQGZHUHDQDO\VHGDQGUHODWHGWRWKHWLPH
SRLQWVDWZKLFKQHZ)3WHFKQLTXHVZHUHLQWURGXFHG
» 3DUW  Ȇ&XUUHQW VWDWH RI UHIHUUDOȇ $FWXDO UHIHUUDO UDWHV ZHUH FDOFXODWHG IRU QHZO\
GLDJQRVHG FDQFHU SDWLHQWV RI YDULRXV DJHV DQG ZLWK YDULRXV RQFRORJLFDO GLVHDVHV
$IWHUDTXHVWLRQQDLUHVWXG\FKDUDFWHULVWLFVRIUHIHUULQJSURIHVVLRQDOVWKHLUUHSRUWHG
NQRZOHGJH DWWLWXGH DQG SHUFHSWLRQV WRZDUGV )3 ZHUH UHODWHG WR WKHLU UHIHUUDO
EHKDYLRXU
Ethical approval
ΖQWKH1HWKHUODQGVDSSURYDOIRUWKLVVWXG\E\DQHWKLFVFRPPLWWHHZDVQRWUHTXLUHG
Setting
FPC in the Netherlands
ΖQ WKH 1HWKHUODQGV )3& IRU IHPDOH FDQFHU SDWLHQWV LV SHUIRUPHG E\ J\QDHFRORJLVWV
VSHFLDOLVHG LQ UHSURGXFWLYH PHGLFLQH ZKR DUH ZRUNLQJ DW 'XWFK XQLYHUVLW\ KRVSLWDOV
HLJKWLQWRWDORULQDPLQRULW\RIFDVHVE\DJ\QDHFRORJLVWZLWKDVSHFLDOLQWHUHVWLQ)3
ZRUNLQJDWDQRQXQLYHUVLW\KRVSLWDO3DWLHQWVUHFHLYHPXOWLGLVFLSOLQDU\RQFRORJLFDOFDUH
DQGFDQEHUHIHUUHGE\DQ\PHGLFDOVSHFLDOLVWLQYROYHGIRUVSHFLDOLVHG)3&DQG)3FDUH
'XWFKEUHDVWFDQFHUSDWLHQWVDUHVXUJLFDOO\WUHDWHGE\VXUJHRQVDQGWKHUHIRUHWKH\DOVR
QHHGUHIHUUDOWRDJ\QDHFRORJLVWIRU LQIRUPDWLRQDERXW)37RZKLFKKRVSLWDODSDWLHQW
VKRXOGEHUHIHUUHGIRU)3&LVQRWSUHGHȴQHGEXWGHSHQGVRQWUDYHOGLVWDQFH)3RSWLRQV
DYDLODEOHDQGWKHRQFRORJLFDOKHDOWKFDUHSURYLGHUȇVDQGSDWLHQWȇVSHUVRQDOSUHIHUHQFH
$OOOHJDOFLWL]HQVRIWKH1HWKHUODQGVDUHREOLJHGWRKDYHDKHDOWKLQVXUDQFHSROLF\FRYHULQJ
)3&DQG)3PHDQLQJWKDWSDWLHQWVKDGQRȴQDQFLDOUHDVRQVWRUHIUDLQIURPLW
Content of FPC at the Rumc
$WWKH5XPFGXULQJ)3&J\QDHFRORJLVWVVSHFLDOLVHGLQUHSURGXFWLYHPHGLFLQHLQIRUPHG
HDFKSDWLHQWDERXWKHUHVWLPDWHGULVNRIIXWXUHLQIHUWLOLW\DQGWKH)3RSWLRQVDSSOLFDEOHLQ
KHULQGLYLGXDOVLWXDWLRQ)RUHDFK)3RSWLRQWKHSURFHGXUHFXUUHQWH[SHULHQFHSUHJQDQF\
FKDQFHVDGYHUVHH΍HFWV ULVNVDQGHWKLFDOTXHVWLRQVZHUHDGGUHVVHG ΖQ WKRVHFDVHV
ZKHUHWKHSDWLHQWKDGDQLQWHUPHGLDWHRUKLJKULVNRISUHPDWXUHRYDULDQLQVXɝFLHQF\
!DQGZKHUH)3RSWLRQVFRXOGEHR΍HUHGSDWLHQWVFRXOGFKRRVHWKHLUSUHIHUUHG)3
WHFKQLTXHRUWRUHIUDLQIURP)3&U\RSUHVHUYDWLRQRIRYDULDQWLVVXHZDVRQO\R΍HUHGWR
SDWLHQWVZLWKDULVNRISUHPDWXUHRYDULDQLQVXɝFLHQF\RIDWOHDVW&U\RSUHVHUYDWLRQ
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RIHPEU\RVDIWHUΖ9)RUΖ&6ΖDVZHOODVODSDURVFRSLFRYDULDQWUDQVSRVLWLRQFRXOGEHR΍HUHG
DW WKH5XPFVLQFHEHIRUH&U\RSUHVHUYDWLRQRIRYDULDQWLVVXHDQGYLWULȴFDWLRQRI
RRF\WHVEHFDPHDYDLODEOH LQWKH1HWKHUODQGV LQDQGUHVSHFWLYHO\ZKHUHDV
WKHVHWHFKQLTXHVFRXOGEHR΍HUHGLQWKH5XPFIURP'HFHPEHUDQG-XQH
UHVSHFWLYHO\ΖQWKHLQWHUYHQLQJ\HDUVSDWLHQWVFRXOGEHUHIHUUHGWRRWKHUKRVSLWDOVLIWKH\
ZLVKHGWRUHFHLYHRYDULDQWLVVXHFU\RSUHVHUYDWLRQRUYLWULȴFDWLRQRIRRF\WHV
Communication and education about FP in the Rumc region
7RRXWUHDFKDQGHGXFDWHWKHUHIHUULQJSURIHVVLRQDOVYDULRXVFRXUVHVDQGSUHVHQWDWLRQV
RQ)3ZHUHRUJDQLVHGLQRXUUHJLRQDQGFRXQWU\LQWKHPRVWUHFHQW\HDUV7KRVHFRXUVHV
DQGSUHVHQWDWLRQVFRQVLGHUHGDOORSWLRQVIRUIHPDOH)3DQGZHUHQRWGLUHFWHGWRZDUGV
KHDOWKFDUHSURYLGHUVRISDWLHQWVZLWKDFHUWDLQRQFRORJLFDOGLDJQRVLVRUDJH(GXFDWLRQDO
VHVVLRQVZHUHDFFHVVLEOHIRUDOOLQWHUHVWHGSK\VLFLDQVDQGQXUVHVLQWKHFRPPXQLW\DQG
QRWGLUHFWHGWRZDUGVFHUWDLQFHQWUHV%HIRUH)3OHVVRIWHQZDVDWRSLFRIHGXFDWLRQ
DQG LQIRUPDWLRQ RQ )3 ZDV JHQHUDOO\ SURYLGHG LQGLYLGXDOO\ WR RQFRORJLFDO KHDOWKFDUH
SURYLGHUVDIWHUVSHFLȴFTXHVWLRQVRUEDVHGRQVSHFLȴFSDWLHQWFDVHV7KURXJKRXW WKH
\HDUV WKHUH ZDV FRQWLQXRXV DYDLODELOLW\ RI J\QDHFRORJLVWV VSHFLDOLVHG LQ UHSURGXFWLYH
PHGLFLQHZKRFRXOGR΍HUWHOHSKRQLFDGYLVHRQ)3WRFROOHDJXHV
Data collection and analysis
Part 1: FPC and the introduction of new techniques 
'HPRJUDSKLFDQGPHGLFDOGDWDZHUHUHWURVSHFWLYHO\FROOHFWHGIURPWKHPHGLFDOȴOHVRI
DOO IHPDOHSDWLHQWVGLDJQRVHGZLWK LQYDVLYHFDQFHUZKRHYHUFRQVXOWHGD)3VSHFLDOLVW
IRU)3&DWWKH5XPF7KLVUHVXOWHGLQDVWXG\SHULRGUDQJLQJIURP-DQXDU\WKURXJK
'HFHPEHU)RUHDFKSDWLHQWLQIRUPDWLRQZDVREWDLQHGDERXWKHUDJHHGXFDWLRQDO
OHYHOSDUWQHUUHODWLRQVKLSVWDWXVSDULW\GLDJQRVLVHVWLPDWHGULVNRIDPHQRUUKHDEDVHG
RQSODQQHGRQFRORJLFDOWUHDWPHQW\HDURIUHIHUUDODQGWKHSURIHVVLRQDQGLQVWLWXWHRI
KHUUHIHUULQJKHDOWKFDUHSURYLGHUΖQDGGLWLRQWKHFRXQVHOORUȇVH[SHULHQFHZLWK)3&WKH
)3RSWLRQVR΍HUHGDQGDSDWLHQWȇV)3FKRLFHZHUHGRFXPHQWHG([SHULHQFHGFRXQVHOORUV
ZHUHGHȴQHGDVJ\QDHFRORJLVWVZKRKDGSUHYLRXVO\ FRXQVHOOHGPRUH WKDQ IHPDOH
SDWLHQWV
7R HYDOXDWH WKH FKDQJHV LQ DEVROXWH QXPEHUV RI )3& DQG WKH FKDUDFWHULVWLFV RI
SDWLHQWV UHIHUUHG IRU )3& RYHU WLPH ZH GHVFULEHG SDWLHQWVȇ FKDUDFWHULVWLFV IRU WKUHH
UHOHYDQWWLPHSHULRGVEDVHGRQWKH)3WHFKQLTXHVDYDLODEOH7KHVHWLPHSHULRGVZHUH
  1RYHPEHU  FU\RSUHVHUYDWLRQ RI HPEU\RV DQG RYDULDQ WUDQVSRVLWLRQ
DYDLODEOHDV)3RSWLRQV'HFHPEHU 0D\ DGGLWLRQRIFU\RSUHVHUYDWLRQRI
RYDULDQWLVVXHWRWKHDYDLODEOH)3RSWLRQVDQG-XQHDGGLWLRQRIYLWULȴFDWLRQ
RIRRF\WHVWRWKHDYDLODEOH)3RSWLRQV$OOGDWDZHUHDQDO\VHGZLWKΖ%06366VWDWLVWLFV
YHUVLRQIRU:LQGRZV$UPRQN1<86$XVLQJGHVFULSWLYHVWDWLVWLFV
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Part 2: Current state of referral 
5HIHUUDOUDWHVDQGGLVSDULWLHVZLWKUHVSHFWWRSDWLHQWVȇDJHDQGGLDJQRVLV
%DVHGRQHSLGHPLRORJLFDOGDWDDFWXDOUHIHUUDOUDWHVIRU)3&DVZHOODVSDWLHQWUHODWHG
GHWHUPLQDQWVIRU)3&ZHUHLGHQWLȴHG7RREWDLQLQIRUPDWLRQDERXWSDWLHQWVZKRZHUHQRW
UHIHUUHGIRU)3&HSLGHPLRORJLFDOGDWDRQWKHLQFLGHQFHRILQYDVLYHFDQFHULQKRVSLWDOVLQ
WKH5XPFUHJLRQZDVREWDLQHGIURPWKH'XWFK&DQFHU5HJLVWU\IRUWKHWKUHHPRVWUHFHQW
\HDUVIRUZKLFKWKH&DQFHU5HJLVWU\FRPSOHWHGKHUGDWDLHDQG'DWD
RQVNLQFDQFHUZHUHH[FOXGHGDV LQWKLVUHODWLYHO\ ODUJHSDWLHQWJURXSWKHPDMRULW\RI
SDWLHQWVZDVWKRXJKWQRWWRKDYHDQLQGLFDWLRQIRUJRQDGRWR[LFWKHUDS\%DVHGRQSDVW
UHIHUUDOV WKH 5XPF UHJLRQZDV GHȴQHG DV D UHJLRQZLWK HLJKWHHQ KRVSLWDOV KDYLQJ D
GULYLQJ GLVWDQFH RI XS WR  NP IURP WKH5XPF )LJXUH Ζ )LYH J\QDHFRORJLVWVZLWK D
NQRZQVSHFLDOLQWHUHVWLQ)3ZKRZRUNHGLQWKH5XPFUHJLRQEXWQRWDWWKH5XPFLWVHOI
ZHUHDVNHGIRUWKHQXPEHURISDWLHQWVWKH\FRXQVHOOHGLQDQGDVZHOO
DVWKHLUSDWLHQWVȇGLDJQRVHVDQGDJHV*LUOVDQGZRPHQDJHG\HDUVZKRZHUHQHZO\
GLDJQRVHGZLWKDQLQYDVLYHWXPRXUDQGZKRUHFHLYHG)3&ZHUHFRPSDUHGZLWKWKRVH
ZKRGLGQRWUHFHLYH)3&ZLWKUHVSHFWWRGLDJQRVLVDQGDJHXVLQJGHVFULSWLYHVWDWLVWLFV
&KDUDFWHULVWLFVRIKHDOWKFDUHSURYLGHUVDQGUHIHUUDOSUDFWLFHV
7RREWDLQLQIRUPDWLRQDERXWZKLFKFKDUDFWHULVWLFVRIKHDOWKFDUHSURYLGHUVDUHUHODWHGWR
UHIHUUDOEHKDYLRXUZHFRQGXFWHGDQHOHFWURQLFTXHVWLRQQDLUHVWXG\DPRQJDVHOHFWHG
JURXSRIKHDOWKFDUHSURYLGHUV%DVHGRQWKHWRSWKUHHPRVWIUHTXHQWO\RFFXUULQJJURXSV
RIRQFRORJLFDOGLDJQRVHVDPRQJ\RXQJ'XWFKZRPHQDJHG\HDUVEUHDVWFDQFHU
FDQFHURIEORRGERQHPDUURZO\PSKQRGHV DQGJ\QDHFRORJLFDO FDQFHUZH VHOHFWHG
KHDOWKFDUHSURYLGHUV LQYROYHG LQ WKH FDUH IRU WKHVHSDWLHQWVDW WKH WLPHRIGLDJQRVLV
QDPHO\ VXUJHRQV VSHFLDOLVHG ȊPDPPDFDUHȋ QXUVHV RQFRORJLVWV VSHFLDOLVHGRQFRORJ\
QXUVHVKDHPDWRORJLVWVRQFRORJLFDOJ\QDHFRORJLVWVDQGUDGLRWKHUDSLVWV$WRWDORIHLJKW
KRVSLWDOV LQFOXGLQJ WKH5XPFDQGRQH UDGLRWKHUDSHXWLF FHQWUHZHUH LQFOXGHGEDVHG
RQWKHLUORFDWLRQZLWKLQDUDQJHRINPIURPWKH5XPF7KHHOHFWURQLFTXHVWLRQQDLUH
ZDVSDUWO\ EDVHGRQ D OLWHUDWXUH VHDUFK DQGSDUWO\ FRQWDLQHG IDFWRUV DVVRFLDWHGZLWK
PXOWLGLVFLSOLQDU\ZRUNLQJDQGFROOHJLDOFRQWDFW7KHTXHVWLRQQDLUHFRQWDLQHGPXOWLSOH
FKRLFH  OLNHUWVFDOH DQG  RSHQ TXHVWLRQV DV VKRZQ LQ WDEOH ΖΖΖ 7ZR FDWHJRULHV RI
KHDOWKFDUHSURYLGHUUHODWHGGHWHUPLQDQWVIRU)3&UHIHUUDOZHUHLGHQWLȴHG
» ȆFKDUDFWHULVWLFV RI UHIHUULQJ VSHFLDOLVWȇ JHQGHU DJH SURIHVVLRQ \HDUVZRUNLQJ
LQWKLVSURIHVVLRQQXPEHURI\RXQJFDQFHUSDWLHQWVWUHDWHGSHU\HDULQYROYHPHQWLQ
VFLHQWLȴFUHVHDUFKDERXWIHPDOHFDQFHUSDWLHQWVLQYROYHPHQWLQSDWLHQWVȇDVVRFLDWLRQV
7KH WHUP SDWLHQWVȇ DVVRFLDWLRQ UHIHUV WR RUJDQLVDWLRQV DLPLQJ WR DFW RQ EHKDOI RI
SDWLHQWVDVZHOODVWRLQIRUPDERXWVSHFLȴFGLVHDVHVRUKHDOWKSUREOHPVΖQDGGLWLRQ
SDWLHQWVȇDVVRFLDWLRQVWU\WRFROODERUDWHZLWKPHGLFDOVSHFLDOLVWVWRGHYHORSJXLGHOLQHV
DQGLQIRUPDWLRQPDWHULDOVIRUSDWLHQWV
» ȆNQRZOHGJHDWWLWXGHDQGSHUFHSWLRQV WRZDUGV)3ȇ)3NQRZOHGJH attitude towards 
)3H[SHFWHGSDWLHQWVȇLQWHUHVWLQ)3
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ΖQHDFKKRVSLWDOWKHGHSDUWPHQWVRIWKHVHOHFWHGKHDOWKFDUHSURYLGHUVZHUHFRQWDFWHG
E\WHOHSKRQHWRLGHQWLI\DOOHOLJLEOHSURIHVVLRQDOVE\QDPHDQGWRREWDLQWKHLUSHUVRQDO
HPDLODGGUHVV4XHVWLRQQDLUHVZHUHGLVWULEXWHGWRHDFKSHUVRQȇVHPDLODGGUHVVXVLQJ
6XUYH\0RQNH\ 6XUYH\0RQNH\ ΖQF3DOR$OWR&$86$ LQ'HFHPEHURQHZHHN
DIWHUKDYLQJVHQWDSHUVRQDOSDSHUOHWWHUWRDOOLQYLWHGSHUVRQVWRDQQRXQFHRXUVWXG\
ΖQYLWHG KHDOWKFDUH SURYLGHUV UHFHLYHG UHPLQGHUV DIWHU   DQG  ZHHNV 'HVFULSWLYH
VWDWLVWLFV)LVKHUȇVH[WDFWWHVWVDQG LQGHSHQGHQWVDPSOHV6WXGHQWWWHVWVZHUHXVHGWR
FRPSDUHUHVSRQGHUVWRQRQUHVSRQGHUVDQGWRH[SORUHFKDUDFWHULVWLFVRIWKHUHIHUULQJ
SURIHVVLRQDOVWKDWPLJKWEHWKHUHDVRQIRUQRWUHIHUULQJIRU)3&'L΍HUHQFHVZLWKDWZR
sided pYDOXHRIȱZHUHFRQVLGHUHGWREHVWDWLVWLFDOO\VLJQLȴFDQW
Figure I. 8QLYHUVLW\PHGLFDOFHQWUHVDQGUHIHUULQJKRVSLWDOVLQ5XPFUHJLRQ
Map of the Netherlands showing eight university medical centres including the Radboud university medical center 
and the Rumc region with eighteen referring non-university hospitals within a driving distance of 90 km.
Radboud university medical center
Referring, non university medical center
Additional university medical center
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Results
Part 1. FPC and the introduction of new techniques 
Referring specialists
$WRWDORISDWLHQWVUHFHLYHG)3&DWWKH5XPFEHWZHHQ-DQXDU\DQG'HFHPEHU
0RVWSDWLHQWVZHUHUHIHUUHGE\DQLQWHUQLVWVXUJHRQRURQFRORJLFDO
J\QDHFRORJLVW  7KH UHPDLQLQJ SDWLHQWV ZHUH UHIHUUHG E\ D SDHGLDWULFLDQ 
DQRWKHUPHGLFDO VSHFLDOLVW RUFRQWDFWHG WKH UHSURGXFWLYHJ\QDHFRORJLVWRQ WKHLU
RZQ LQLWLDWLYH  2I DOO SDWLHQWV UHIHUUHG  ZHUH IURP WKH 5XPFȇV UHJLRQ /DUJH
GL΍HUHQFHVZHUHIRXQGLQWKHQXPEHUVRISDWLHQWVUHIHUUHGSHUKRVSLWDOZLWKRIWKH
SDWLHQWVFRPLQJIURPIRXURIWKHHLJKWHHQKRVSLWDOV7KHVHIRXUKRVSLWDOV
LQFOXGHG WKH5XPFDQG WKUHH UHIHUULQJKRVSLWDOVZLWKDFHQWUDO ORFDWLRQ LQ WKH UHJLRQ
QXPEHURIKRVSLWDOEHGV$OOSDWLHQWVZHUHUHIHUUHGE\XQLTXH
KHDOWKFDUH SURYLGHUV RI ZKRP DPDMRULW\ Q    UHIHUUHG RQO\ RQH RU WZR
SDWLHQWV6L[PHGLFDOVSHFLDOLVWUHIHUUHGȴYHSDWLHQWVRUPRUHZLWKDPD[LPXPRI
VHYHQSDWLHQWV
1XPEHUVRIFRQVXOWDWLRQVDQG)3RSWLRQVR΍HUHG
7KHDQQXDOQXPEHURIFRQVXOWDWLRQVIRU)3&LQFUHDVHGGXULQJRXUVWXG\SHULRGZLWKD
VKDUSLQFUHDVHLQDQGDUHQHZHGLQFUHDVHLQWKHPRVWUHFHQW\HDUV
)LJXUH ΖΖ 7KH LQFUHDVH REVHUYHG VLQFH  FRXOGPDLQO\ EH DWWULEXWHG WR D KLJKHU
QXPEHU RI SDWLHQWV DJHG  \HDUV ROG EHLQJ FRXQVHOOHG ZKHUHDV VLQFH  DQ
LQFUHDVHGDQQXDOQXPEHURI)3&VZDVHVSHFLDOO\REVHUYHGIRUSDWLHQWVDJHG\HDUV
DQG\HDUV)LJXUHΖΖ3DWLHQWVZHUHFRXQVHOOHGE\J\QDHFRORJLVWVRIZKRPIRXU
ZHUHH[SHULHQFHGFRXQVHOORUV Q!SDWLHQWVFRXQVHOOHGSUHYLRXVO\ LQIRUPLQJ
RIDOOSDWLHQWV)3ZDVR΍HUHGWRSDWLHQWVΖQWKHODVWWLPHSHULRGVLQFH-XQH
 LQZKLFKDOO)3 WHFKQLTXHVZHUHDYDLODEOH)3FRXOGEHR΍HUHGWRDQ LQFUHDVLQJ
SURSRUWLRQRIWKHSDWLHQWVFRXQVHOOHG
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Figure II. 3DWLHQWV UHIHUUHG IRU IHUWLOLW\SUHVHUYDWLRQ FRXQVHOOLQJ )3&EHWZHHQ WKH
\HDUVDQG
Characteristics of patients receiving FPC
ΖQ WDEOH Ζ WKH FKDUDFWHULVWLFV RI DOO SDWLHQWV UHFHLYLQJ )3& DUH SURYLGHG IRU WKH WKUHH
UHOHYDQWWLPHSHULRGV$WWKHWLPHZHFRQGXFWHGRXUVWXG\RIWKHVHSDWLHQWVZHUH
GHFHDVHG PHGLDQ IROORZ XS IURP GDWH RI )3& WR GDWH RI GHDWK  PRQWKV 
&RQȴGHQFHΖQWHUYDO &Ζ ΖW LVUHPDUNDEOHWKDWPRVWSDWLHQWVZHUHFRXQVHOOHG
EHFDXVHRI EUHDVW FDQFHU O\PSKRPDDQG J\QDHFRORJLFDOPDOLJQDQFLHV1HYHUWKHOHVV
UHODWLYHO\PRUH SDWLHQWV ZLWK RWKHU GLDJQRVHV UHFHLYHG )3& IURP -XQH  WKURXJK
ZKHQFRPSDUHGWRWKH\HDUVEHIRUH0RUHRYHUSDWLHQWVFRXQVHOOHGLQWKHPRVW
UHFHQWSHULRGZHUH\RXQJHUDQGPRUHIUHTXHQWO\ODFNHGDVWDEOHSDUWQHUUHODWLRQVKLS
WKDQSDWLHQWVFRXQVHOOHGEHIRUH)RUDVLJQLȴFDQWQXPEHURISDWLHQWVQ LQIRUPDWLRQ
RQWKHH[DFWFDQFHUWKHUDS\ZDVQRW\HWDYDLODEOHDWWKHPRPHQWRI)3&LQPRVWFDVHV
EHFDXVHWXPRXUVWDJLQJZDVQRW\HWFRPSOHWHG'HVSLWHWKLVRXUUHVXOWVLOOXVWUDWHWKDW
UHODWLYHO\PRUHSDWLHQWVZLWKDORZULVNRIRYDULDQIDLOXUHDIWHUFDQFHUWKHUDS\ZHUHVHHQ
IRU)3&LQUHFHQW\HDUV3DWLHQWVZKRZHUHR΍HUHG)3LQWKHPRVWUHFHQWWLPHSHULRGV
PRUHIUHTXHQWO\FKRVHWRSURFHHGZLWKD)3WHFKQLTXHȂHVSHFLDOO\ WKHYLWULȴFDWLRQRI
RRF\WHVȂWKDQSDWLHQWVFRXQVHOOHGEHIRUHKDQG
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Table I. )HPDOHFDQFHUSDWLHQWVZKRUHFHLYHGIHUWLOLW\SUHVHUYDWLRQFRXQVHOOLQJ)3&
E\DVSHFLDOLVWLQUHSURGXFWLYHPHGLFLQH
Total
N=233
2001 – 
Nov 2009
N (%)
Dec 2009 – 
May 2011
N (%)
June 2011 - 
2013
N (%)
Patients counselled    
Mean age at counsellingLQ\HDUV6' 

     
Educational level1 PLVVLQJ
 3ULPDU\OHYHOORZHUYRFDWLRQDO 
 HGXFDWLRQ
 6HFRQGDU\VFKRROKLJKHU  
 YRFDWLRQDOHGXFDWLRQ
 +LJKHUHGXFDWLRQXQLYHUVLW\





















Diagnosis
  %UHDVWFDQFHU
 /HXNDHPLD
 /\PSKRPD
 *\QDHFRORJLFDOFDQFHU
 *DVWURLQWHVWLQDO
 %RQHVRIWWLVVXHFDQFHU
 1HXURORJLFDOFDQFHU
 2WKHUV

















 

 

 
 















-
-
















Stability relationship1 PLVVLQJ
 3DUWQHUOLYLQJWRJHWKHUPDUULHG
 3DUWQHUOLYLQJDSDUWDQGXQPDUULHG
 1RUHODWLRQVKLS





















Parity1 PLVVLQJ
 1XOOLSDURXV
 Parous














Risk of amenorrhea based on 
SODQQHGWKHUDS\DWWLPHRIFRXQVHOOLQJ
1 PLVVLQJ
 +LJKULVN!ULVNRI  
 DPHQRUUKHD
 ΖQWHUPHGLDWHULVNULVNRI 
 DPHQRUUKHD
 /RZULVNULVNRIDPHQRUUKHD
 9HU\ORZQRULVNRIDPHQRUUKHD
 8QNQRZQULVNRIDPHQRUUKHD










 
 
 
 









-









-

Desire to have children in the future 
1 PLVVLQJ
 <HV
 1RQRW\HW














)3R΍HUHG
 <HV
 1R














1XPEHURI)3RSWLRQVR΍HUHG
 
 
 




















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:KLFK)3RSWLRQVR΍HUHG
 2YDULDQWUDQVSRVLWLRQ
 &U\RSUHVHUYDWLRQRIHPEU\RȇV
 &U\RSUHVHUYDWLRQRIRYDULDQWLVVXH
 9LWULȴFDWLRQRIRRF\WHV




























)3XVHGLIR΍HUHG
 <HV
 1R














FP option chosen
 2YDULDQWUDQVSRVLWLRQ
 &U\RSUHVHUYDWLRQRIHPEU\RȇV
 &U\RSUHVHUYDWLRQRIRYDULDQWLVVXH
 9LWULȴFDWLRQRIRRF\WHV




a
a






b

b




-
F

F





FP = Fertility preservation N=number. 
)URP  WR 1RYHPEHU  WKH )3 RSWLRQV DYDLODEOH ZHUH FU\RSUHVHUYDWLRQ RI HPEU\RȇV DIWHU Ζ9)Ζ&6Ζ DQG
laparoscopic ovarian transposition. In December 2009 cryopreservation of ovarian tissue was added to the available 
RSWLRQVIROORZHGE\WKHYLWULȴFDWLRQRIRRF\WHVLQ-XQH
DΖQWKLVWLPHSHULRGRQHSDWLHQWFKRVHIRUDFRPELQDWLRQRIΖ9)DQGRYDULDQWUDQVSRVLWLRQ
b In this time period three patients chose for a combination of cryopreservation of ovarian tissue and ovarian 
transposition.
c In this time period three patients chose for a combination of cryopreservation of ovarian tissue and ovarian 
transposition.
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Part 2. Current state of referrals
Referral percentage
ΖQWKHHLJKWHHQKRVSLWDOVEHORQJLQJWRWKH5XPFȇVUHJLRQDWRWDORIZRPHQDJHG
Ȃ\HDUVZHUHGLDJQRVHGZLWKLQYDVLYHFDQFHULQRUΖQWKHWRWDO
SHUFHQWDJHRIFDQFHUSDWLHQWVUHIHUUHG IRU)3&ZDV ΖQ WDEOH ΖΖ WKHSHUFHQWDJHV
RISDWLHQWV UHIHUUHGZLWKYDULRXVGLDJQRVHVRUDJHFDWHJRULHVDUHSUHVHQWHG7KHȴYH
J\QDHFRORJLVWV ZLWK D NQRZQ VSHFLDO LQWHUHVW LQ )3 ZKR ZRUNHG RXWVLGH WKH 5XPF
LQGLFDWHGWRKDYHFRXQVHOOHGDWRWDORISDWLHQWVLQWKH\HDUVDOWKRXJK
WKUHHRXWRIȴYHJ\QDHFRORJLVWVFRXOGRQO\SURYLGHDQXPEHURISDWLHQWVFRXQVHOOHGIRU
)3DQGQRWWKHLUDJHVDQGDGGLWLRQDOFKDUDFWHULVWLFV
Patient determinants associated with referral 
3DWLHQWV DJHG  Ȃ  \HDUV ZHUH UHIHUUHG PRVW IUHTXHQWO\  LQ  ZKLOH
SDWLHQWVXSWRWKHDJHRI\HDUVZHUHRQO\VFDUFHO\UHIHUUHGLQWDEOHΖΖ
5HIHUUDO GLVSDULWLHVZHUH DOVR IRXQGZLWK UHVSHFW WR GLDJQRVLV ZLWK EUHDVW FDQFHU RU
O\PSKRPDSDWLHQWVEHLQJUHIHUUHGPRVWIUHTXHQWO\7DEOHΖΖΖWLVUHPDUNDEOHWKDWQRQH
RIWKHSDWLHQWVZLWKQHXURORJLFDOFDQFHUFDQFHURIWKHKHDGRUQHFNOXQJXULQDU\WUDFW
WK\URLGRUDGUHQDOJODQGRUH\HZHUHUHIHUUHGIURPWKURXJK
Healthcare provider related determinants associated with referral
$WRWDORIKHDOWKFDUHSURYLGHUVZHUHIRXQGHOLJLEOHIRURXUHOHFWURQLFTXHVWLRQQDLUH
VWXG\RIZKRPUHVSRQGHGWRRXUTXHVWLRQQDLUH$IWHUFRPSDULQJUHVSRQGHUV
ZLWKQRQUHVSRQGHUVPRUHZRPHQUHVSRQGHGYHUVXVDPRQJVWWKHQRQ
UHVSRQGHUVp  'L΍HUHQFHVZHUHDOVRIRXQGLQSURIHVVLRQZLWKPRUHWKDQRI
QXUVHVUHVSRQGLQJRIKDHPDWRORJLVWVVXUJHRQVRQFRORJLVWVDQGRQFRORJLFDO
J\QDHFRORJLVWVUHVSRQGLQJDQGRIUDGLRWKHUDSLVWVUHVSRQGLQJp  
2I WKH  UHVSRQGHQWV  DQVZHUHG WKH TXHVWLRQ DERXW KRZ RIWHQ WKH\ UHIHU
SDWLHQWVIRU)3&$VSUHVHQWHGLQWDEOHΖΖΖRQO\WKRVHUHVSRQGLQJKHDOWKFDUHSURYLGHUV
ZHUHGLYLGHGLQWRWZRJURXSVIRUFRPSDULVRQWKHJURXSZKRVWDWHGWRRIWHQRUDOZD\V
UHIHU\RXQJIHPDOHFDQFHUSDWLHQWVIRU)3&DQGWKHJURXSZKRVWDWHGWRUDUHO\RUQHYHU
UHIHU +HDOWKFDUH SURYLGHUV OHVV IUHTXHQWO\ UHSRUWHG UHIHUULQJ IRU )3& LI WKH\ ZHUH D
UDGLRWKHUDSLVWRUGLGQRWFROODERUDWHZLWKSDWLHQWVȇDVVRFLDWLRQV2WKHUGHWHUPLQDQWV
SUHGLFWLQJQRQUHIHUUDOLQFOXGHGUHVWULFWHGNQRZOHGJHRIWKHKHDOWKFDUHSURYLGHUDERXW
ZKHUHWRUHIHUSDWLHQWVIRU)3&KDYLQJSDWLHQWVZKRUDUHO\RUQHYHUDVNDERXWIHUWLOLW\
UHODWHGLVVXHVDQGUDUHO\RUQHYHULQLWLDWLQJDGLVFXVVLRQDERXWIHUWLOLW\UHODWHGLVVXHVRQ
RQHȇVRZQLQLWLDWLYH$OWKRXJKMXVWQRWUHDFKLQJVWDWLVWLFDOVLJQLȴFDQFHSURIHVVLRQDOVZKR
ZHUHZRUNLQJLQWKHLUSURIHVVLRQIRUDORQJHUSHULRGWHQGHGWRUHIHUIRU)3&PRUHRIWHQ
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Table II. 3URSRUWLRQRIQHZO\GLDJQRVHGIHPDOHFDQFHUSDWLHQWVUHIHUUHGIRUIHUWLOLW\
SUHVHUYDWLRQFRXQVHOOLQJ)3&
2009-2011
FPC patients / 
total (%)
2009
FPC patients / 
total (%)
2010
FPC patients / 
total (%)
2011
FPC patients / 
total (%)
Patients1 

      
AgeLQFDWHJRULHV1
\HDUV
\HDUV
\HDUV
\HDUV
\HDUV
\HDUV
\HDUV
\HDUV








- 
- 
 
 
 
 
 









- 
- 
- 
 
 
 










- 
- 
- 
 
 
 
 









- 
- 
 
 
 
 
 

Diagnosis1
%UHDVWFDQFHU
/HXNDHPLD
/\PSKRPD
*\QDHFRORJLFDOFDQFHU
*DVWURLQWHVWLQDOFDQFHU
%RQHVRIWWLVVXHFDQFHU
1HXURORJLFDOFDQFHU
2WKHUV














-
-













-
-
-













-
-
-














-
-
Numbers of female patients who received FPC in the region of the Rumc, Nijmegen, the Netherlands, in the years 
2009, 2010, or 2011 as a percentage of the total number of female patients (age 0-39 years) newly diagnosed 
with an invasive tumour in the same region and timeframe according to the Dutch Cancer Registry. FPC = Fertility 
preservation consultation with a specialist in reproductive medicine. N= number.
 7KUHH RI WKH ȴYH J\QDHFRORJLVW ZKR SHUIRUPHG )3& LQ RWKHU KRVSLWDOV LQ WKH 5XPF UHJLRQ FRXOG
only provide the absolute number of patients counselled for FP in 2009, 2010 and 2011, but no 
information about age of diagnosis. Per year, data about age and diagnoses of three patients is missing. 
** The group of patients with ‘other’ malignant diseases consisted of patients with cancer of the head or neck (n=23), 
lung (n=28), urinary tract (n=30), thyroid or adrenal gland (n=67), eye (n=4), and patients with a primary tumour of 
unknown origin (n=7).
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Table III. 'HWHUPLQDQWVRI)3&UHIHUUDOEDVHGRQVHOIUHSRUWHGEHKDYLRXURIKHDOWKFDUH
SURYLGHUV
Often/
Always 
refers 
patients 
for FPC
(N=52)
Rarely/
Never 
refers 
patients for 
FPC
(N=32)
p-value*
Gender 
 0DQ
 :RPDQ




p 
Age in yearsPHDQ6'
 0LVVLQJ1   
p 
Current profession 
 6XUJHRQ
 1XUVH
 5DGLRWKHUDSLVW
 2QFRORJLVW
 +DHPDWRORJLVW
 2QFRORJLFDO*\QDHFRORJLVW












p 
Years working in this professionPHDQ6'   p 
ΖQYROYHGLQFOLQLFDOVFLHQWLȴFUHVHDUFKDERXWIHPDOH
cancer patients
 <HV
 1R
 0LVVLQJ1 




p 
Collaboration with patient association(s)
 <HV
 1R




p 
Number of patients aged 18-41 years treated in 2013 
PHDQ6'
 0LVVLQJ1   
p 
Do patients ask about fertility issues?
 <HVRIWHQDOZD\V
 1RUDUHO\QHYHU




p 
Do you bring up fertility related issues yourself?
 <HVRIWHQDOZD\V
 1RUDUHO\QHYHU




p 
Do you know where to refer patients for FPC?
 <HV
 1R
 ΖGRQȇWUHIHUSDWLHQWVP\VHOI






p 
I think FPC and FP is an important part of the patients’ 
treatment for cancer
 <HVDJUHHWRWDOO\DJUHH
 1RGLVDJUHHWRWDOO\GLVDJUHH
 0LVVLQJ1 




p 
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I think my knowledge about the FP options is good 
 <HVDJUHHWRWDOO\DJUHH
 1RGLVDJUHHWRWDOO\GLVDJUHH
 0LVVLQJ1 




p 
I think the currently available FP options are good
 <HVDJUHHWRWDOO\DJUHH
 1RGLVDJUHHWRWDOO\GLVDJUHH
 ΖGRQȇWNQRZZKDW)3RSWLRQVDUHFXUUHQWO\EHLQJ  
 R΍HUHG
 0LVVLQJ1 






p 
ΖWKLQNWKHFXUUHQWVXFFHVVUDWHVRIWKHGL΍HUHQW)3
methods are good
 <HVDJUHHWRWDOO\DJUHH
 1RGLVDJUHHWRWDOO\GLVDJUHH
 ΖGRQȇWNQRZZKDWWKHFXUUHQWVXFFHVVUDWHVDUH
 0LVVLQJ1 






p 
SYDOXHUHVXOWLQJIURPFRPSDULVRQRIWKHWZRJURXSVZLWK)LVKHUȇVH[DFWWH[WVDQGLQGHSHQGHQWVDPSOHV6WXGHQW
t-tests. 
**Only the responders who had an opinion about this subject (“Yes, agree/Yes, totally agree/No, disagree/ No, totally 
disagree”) were selected for the analysis.
Discussion
7KH FXUUHQW VWXG\ UHYHDOHG WKDW ȂGHVSLWH WKH IDFW WKDWSDWLHQWV LQRXU VWXG\KDGQR
ȴQDQFLDOUHDVRQVWRUHIUDLQIURP)3ȂRQO\RIWKHIHPDOHFDQFHUSDWLHQWVDJHG
\HDUV ZHUH UHIHUUHG WR D VSHFLDOLVW LQ UHSURGXFWLYHPHGLFLQH LQ  ΖQ DFFRUGDQFH
ZLWKHDUOLHUUHVHDUFKUHIHUUDOGLVSDULWLHVZHUHLGHQWLȴHGZLWKUHVSHFWWRGLDJQRVLVDQG
SDWLHQWVȇDJH ΖQWKHVDPHFRXQWU\DVZHFRQGXFWHGRXUVWXG\WKH1HWKHUODQGVSRRU
UHIHUUDOUDWHVZHUHVXJJHVWHGSUHYLRXVO\IRUDGXOWIHPDOHFDQFHUSDWLHQWVGLDJQRVHG
LQ WKH \HDUV  WR 1HYHUWKHOHVV WKLV SHUFHQWDJHZDV QRW DGMXVWHG IRU WKH
IDFW WKDW )3&ZDV DOVR SHUIRUPHG LQ YDULRXV RWKHU KRVSLWDOV LQ WKH FRXQWU\ DQGPD\
WKHUHIRUHYHU\ZHOOEHDQXQGHUHVWLPDWLRQRIWKHDFWXDOUHIHUUDOUDWH:LWKUHJDUGWRWKH
UHIHUUDORI FKLOGUHQDQG WHHQDJHUV UHIHUUDO UDWHV LQRXUSRSXODWLRQ  IRUSDWLHQWV
DJHG\HDUVZHUHKLJKHUWKDQWKHSHUFHQWDJHRIJLUOVUHIHUUHGLQDVWXG\IURPWKH
8.  DOWKRXJK WKLV VWXG\ZDV FRQGXFWHG RYHU  \HDUV DJR 3RVVLEO\ DV D UHVXOW
RI WKHUHLPEXUVHPHQWRI)3 LQRXUFRXQWU\ZH IRXQGDKLJKXSWDNHRI)3VHUYLFHV LQ
WKHPRVW UHFHQW \HDUV RI DOO SDWLHQWVZKR UHFHLYHG )3&ZKHQ FRPSDUHG WR DQ
$PHULFDQVWXG\ LQZKLFKRI WKHSDWLHQWVSURFHHGHGZLWK)3DIWHU )3& LQ
DQG$SDUWIURPWKHGL΍HUHQFHVLQWKHUHLPEXUVHPHQWRI)3WKHVHKLJKXSWDNH
UDWHVRI)3WHFKQLTXHVFRPELQHGZLWKWKHYHU\ORZUHIHUUDOUDWHVIRU)3&LQRXUFRXQWU\
ZLWKUHLPEXUVHPHQWPLJKWDOVR LOOXVWUDWHWKDWWKHSDWLHQWVZKRDFWXDOO\FRQVXOWDQ)3
VSHFLDOLVWDUHDOUHDG\SDUWRIDYHU\VHOHFWHGDQGLQWHUHVWHGSRSXODWLRQ
6HYHUDOK\SRWKHVHVFDQEHSXWIRUZDUGZKHQWKLQNLQJDERXWWKHFDXVHVRIWKHSRRU
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UHIHUUDOUDWHVREVHUYHG5HIHUUDOUDWHVPD\EHORZEHFDXVHVRPHRIWKHSDWLHQWVZKR
ZHUHQHZO\GLDJQRVHGZLWKFDQFHUPLJKWQRWKDYHKDGDQLQGLFDWLRQRUZLVKIRU)3& 
$OWKRXJKZHH[FOXGHGVNLQFDQFHUSDWLHQWV DPLQRULW\RI WKHRWKHUSDWLHQWVPD\QRW
KDYHQHHGHGJRQDGRWR[LFWKHUDS\RUPD\KDYHKDGDSRRUSURJQRVLV:LWKDPHDQDJH
RI\HDUVRIZRPHQJLYLQJELUWKWRWKHLUȴUVWFKLOGLQWKH1HWKHUODQGVVRPHRIWKH
SDWLHQWVPD\DOUHDG\KDYHKDGDFRPSOHWHGIDPLO\ΖQGHHGSDWLHQWVROGHUWKDQ\HDUV
ZHUHOHVVIUHTXHQWO\UHIHUUHGWKDQDGXOWSDWLHQWVEHORZWKLVDJHΖWLVUHPDUNDEOHWKDWWKH
PDMRULW\RIWKHKHDOWKFDUHSURYLGHUVTXHVWLRQHGLQWKLVVWXG\UHSRUWHGWKDWWKH\ȆRIWHQȇ
RUȆDOZD\VȇUHIHUWKHLUSDWLHQWVIRU)3&ZKHUHDVWKHUHIHUUDOSHUFHQWDJHVREWDLQHGIURP
WKH FXUUHQW VWXG\ZHUH EHORZ 3UHVXPDEO\ GHOLEHUDWH GHFLVLRQV WR UHIUDLQ IURP
UHIHUUDOIRU)3&DVGHVFULEHGDERYHSOD\DUROHLQWKHGLVFUHSDQF\EHWZHHQWKHVHWZR
REVHUYDWLRQV
$SDUW IURP WKHVH GHOLEHUDWH GHFLVLRQV WR UHIUDLQ IURP )3& ORZ UHIHUUDO PD\ EH
FDXVHGE\EDUULHUVIRUGLVFXVVLQJ)3ZLWKDSDWLHQWDQGUHIHUULQJKHU7KHUHVXOWVRIWKH
FXUUHQWVWXG\LGHQWLȴHGWKDWLQLWLDWLQJDGLVFXVVLRQDERXWIHUWLOLW\UHODWHGLVVXHVNQRZLQJ
ZKHUHWRUHIHUDSDWLHQWIRU)3&DQGFROODERUDWLQJZLWKSDWLHQWVȇDVVRFLDWLRQVZHUHWKH
PDLQKHDOWKFDUHSURYLGHUUHODWHGIDFLOLWDWRUVIRUDGKHULQJWRJXLGHOLQHVUHFRPPHQGLQJ
UHIHUUDO IRU)3&$OWKRXJK LQLWLDWLQJ WKHGLVFXVVLRQDERXW IHUWLOLW\ZDV IRXQG WREHD
GHWHUPLQDQWDVVRFLDWHGZLWKUHIHUUDOLQRXUFXUUHQWVWXG\SURIHVVLRQDOVZKRIUHTXHQWO\
UHIHUUHGGLGQRWGL΍HUIURPWKRVHZKRGLGQRWIUHTXHQWO\UHIHUIRU)3&ZLWKUHVSHFWWR
WKHLUVHOIUHSRUWHGNQRZOHGJHDWWLWXGHDQGSHUFHSWLRQVWRZDUGV)3$ODFNRINQRZOHGJH
RURWKHU UHDVRQV IRUGLVFRPIRUWRIRQFRORJLFDOKHDOWKFDUHSURYLGHUVZLWKEULQJLQJXS
WKH WRSLF RI )3 FRXOGKDPSHU D FRPSUHKHQVLYHGLVFXVVLRQ DERXW )3 7KH WHQGHQF\
WRZDUGVWKHPRUHIUHTXHQWUHIHUUDOE\H[SHULHQFHGKHDOWKFDUHSURYLGHUVDVREVHUYHG
LQWKLVVWXG\PD\UHȵHFWDQH΍HFWIURPȆWUDLQLQJRQWKHMREȇZLWKUHVSHFWWRGLVFXVVLQJ
WKH WRSLF RI )3ZLWK SDWLHQWV )XUWKHUPRUH WKH IDFW WKDW WKH QXPEHU RI )3&ȇV DW WKH
5XPFLQFUHDVHGDIWHUWKHSXEOLFDWLRQRIDQLPSRUWDQWJXLGHOLQHRQ)3LQ and the 
HVWDEOLVKPHQWRIQHZ)3WHFKQLTXHVDSSUR[LPDWHO\VXJJHVWVWKDWWHFKQLFDO
HYROXWLRQRI WKH ȴHOG DQG DZDUHQHVV DV D UHVXOW RIPRUH LQIRUPDWLRQ DQG JXLGHOLQHV
EHFRPLQJDYDLODEOHFRQWULEXWHWRRQFRORJLVWVȇWHQGHQF\WRUHIHUWKHLUSDWLHQWVIRU)3&
7KHNH\UROHRIDQLQFUHDVHGDZDUHQHVVRIWKHLPSRUWDQFHRI)3LVDOVRLOOXVWUDWHGE\RXU
ȴQGLQJWKDWKHDOWKFDUHSURYLGHUVZKRDUHLQYROYHGLQSDWLHQWVȇDVVRFLDWLRQVZHUHIRXQG
WRUHIHUIRU)3&PRUHIUHTXHQWO\
2QHRIWKHPRVWLPSRUWDQWVWUHQJWKVRIRXUVWXG\ZDVWKHIDFWWKDWZHEDVHGRXU
FRQFOXVLRQVRQHSLGHPLRORJLFDOGDWDFRPELQHGZLWKFXUUHQWSUDFWLFHVNQRZOHGJHDQG
DWWLWXGHV DV VHOIUHSRUWHG E\ UHIHUULQJ KHDOWKFDUH SURYLGHUV )XUWKHUPRUH ZH ZHUH
WKH ȴUVW WR LQYHVWLJDWH WKH UHIHUUDO SHUFHQWDJHV IRU ERWK SDHGLDWULF DQG DGXOW IHPDOH
FDQFHUSDWLHQWVLQDFRXQWU\ZKHUHELDVIURPȴQDQFLDOUHDVRQVWRUHIUDLQIURP)3&ZDV
H[FOXGHGLQFRQWUDVWWRSULRUVWXGLHVZKHUHȴQDQFLDOIDFWRUVLQȵXHQFHG)3&UHIHUUDODQG
GHFLVLRQPDNLQJ$OWKRXJKZHKDYHHVWLPDWHGWKHFXUUHQWUHIHUUDOUDWHVDVJRRGDV
SRVVLEOHLWLVWKHRUHWLFDOO\SRVVLEOHWKDWZHPLVVHGDVPDOOQXPEHURISDWLHQWVZKRZHUH
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GLUHFWO\UHIHUUHGWRDQRWKHUUHJLRQRIWKHFRXQWU\RUZKRUHFHLYHGRYDULDQWUDQVSRVLWLRQ
ZLWKRXWSULRU)3&E\DVSHFLDOLVW LQUHSURGXFWLYHPHGLFLQH$VDVHFRQG OLPLWDWLRQZH
ZHUHXQLQIRUPHGDERXWRWKHUFKDUDFWHULVWLFV WKDQDJHRUGLDJQRVLVRI WKRVHSDWLHQWV
ZKRGLGQRWKDYH)3&VXFKDVWKHOHYHORIHGXFDWLRQWKHSDUWQHUUHODWLRQVKLSSDULW\
DQGULVNRILQIHUWLOLW\)RUWKLVUHDVRQZHFRXOGQRWREWDLQLQIRUPDWLRQDERXWWKHH[WHQW
WRZKLFKWKHUHZHUHUHIHUUDOGLVSDULWLHVUHJDUGLQJWKHVHIDFWRUV'HWHUPLQDQWVUHODWHG
WR WKH UHIHUULQJKHDOWKFDUHSURYLGHUVZHUH VHOIUHSRUWHG DQGQRW DFWXDOO\ WHVWHG HJ
VXEMHFWLYHNQRZOHGJHDERXW)3)XUWKHUPRUHUHVSRQGHUVDQGQRQUHVSRQGHUVWRRXU
TXHVWLRQQDLUHPD\GL΍HUZLWKUHVSHFWWRWKHLUDWWLWXGHDQGNQRZOHGJHDERXW)3ZKLFK
PLJKWKDYHELDVHGWKHUHVXOWV
7KH ORZ UHIHUUDO UDWHV UHIHUUDO GLVSDULWLHV DQG GHWHUPLQDQWV DVVRFLDWHGZLWK )3&
UHIHUUDO SUDFWLFHV SUHVHQWHG LQ WKH FXUUHQW VWXG\ LQGLFDWH RSSRUWXQLWLHV WR LPSURYH
UHIHUUDOSUDFWLFHVDQGDGKHUHQFHWRJXLGHOLQHVHYHQLQDVHWWLQJZLWKUHLPEXUVHPHQWRI
)3&7RRYHUFRPHSK\VLFLDQUHODWHGGHWHUPLQDQWVIRUORZUHIHUUDOLQWHUYHQWLRQVWKDW
ZRXOGLQFUHDVHSK\VLFLDQVȇNQRZOHGJHVNLOOVDQGWUDLQLQJZLWKUHVSHFWWR)3&LQFUHDVH
DZDUHQHVVDQGSRVLWLYHDWWLWXGHVUHJDUGLQJ)3DQGLQFUHDVHWLPHDYDLODEOHIRUGLVFXVVLQJ
)3KDYHEHHQFRQVLGHUHGKHOSIXOE\RWKHUVWXGLHVΖQDFFRUGDQFHZLWKWKLVQHHG
IRUNQRZOHGJHVNLOOVDQGWUDLQLQJRXUVWXG\ȴQGLQJVDOVRVXJJHVWWKDWWUDLQLQJRQKRZ
WRGLVFXVV IHUWLOLW\ LVVXHVZRXOG LQGHHGFRQWULEXWH WRKLJKHUUHIHUUDO UDWHV7UDLQLQJRI
RQFRORJLFDOKHDOWKFDUHSURYLGHUVKDVDOUHDG\EHHQVXJJHVWHG LQ YDULRXV VWXGLHVZLWK
VHPLQDUV DERXW )3 SV\FKRHGXFDWLRQ WR IDFLOLWDWH WKH GLVFXVVLRQ RU MRLQW WUDLQLQJ
HYHQWVZLWKJ\QDHFRORJLVWVVSHFLDOLVHGLQUHSURGXFWLYHPHGLFLQHWRLPSURYHLQIRUPDWLRQ
H[FKDQJH 9DULRXV GHFLVLRQDLGV RQ WKH WRSLF RI )3 FRXOG EH R΍HUHG WR SDWLHQWV WR
KHOS WKHP WRPDNH D ZHOOLQIRUPHG GHFLVLRQ)RU KHDOWKFDUH SURYLGHUV WKH DELOLW\
WR FDOO DQ H[SHUW IRU DGYLVH RQ )3 DW DQ\ WLPH VXFK DV LQLWLDWHG E\ WKH2QFRIHUWLOLW\
&RQVRUWLXPPD\IDFLOLWDWHWKHGLVFXVVLRQRI)3ZLWKDSDWLHQW)XWXUHUHVHDUFKVKRXOG
IRFXVRQ WKH LPSOHPHQWDWLRQDQGHYDOXDWLRQRI WKHVHDQGRWKHU LQWHUYHQWLRQVDLPLQJ
DW WKH LPSURYHPHQWRI UHIHUUDOSUDFWLFHV VXFKDV LQIRUPDWLRQPDWHULDOV UHJDUGLQJ )3
IRUSDWLHQWVDWRQFRORJ\GHSDUWPHQWVGLVFXVVLRQSURPSWVRUPHWKRGVWRLQFUHDVHWKH
DZDUHQHVV RI SK\VLFLDQV DERXW )3 WHFKQLTXHV DQG JXLGHOLQHV )XUWKHUPRUH VSHFLDO
DWWHQWLRQ VKRXOG EH SDLG WR UHIHUUDO IRU )3& LQ SDHGLDWULF SRSXODWLRQV DQG VSHFLȴF
GHWHUPLQDQWVDVVRFLDWHGZLWKWKHUHIHUUDORIFKLOGUHQIRU)3DVZHLGHQWLȴHGWKLVJURXS
RISDWLHQWVWREHUHIHUUHGOHVVIUHTXHQWO\WKDQDGXOWSDWLHQWV
ΖQFRQFOXVLRQWKLVVWXG\UHYHDOHGWKHQHHGIRULPSURYLQJWKHUHIHUUDORI\RXQJIHPDOH
FDQFHUSDWLHQWVIRU)3&DQGWKHQHHGWRRYHUFRPHUHIHUUDOGLVSDULWLHVDQGGHWHUPLQDQWV
DVVRFLDWHGZLWKORZUHIHUUDO
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Abstract
Study question: +RZ GR IHPDOH SDWLHQWV H[SHULHQFH IHUWLOLW\ SUHVHUYDWLRQ )3
FRQVXOWDWLRQ)3&ZLWKDVSHFLDOLVWLQUHSURGXFWLYHPHGLFLQHDQGVXEVHTXHQWGHFLVLRQ
PDNLQJRQ)3"
Summary answer: 0RVW SDWLHQWV KDG SRVLWLYH H[SHULHQFHV ZLWK )3& EXW QHJDWLYH
H[SHULHQFHVZHUHIRXQGWREHDVVRFLDWHGZLWKGHFLVLRQDOFRQȵLFWDQGGHFLVLRQUHJUHW
What is known already: :KHQFRQIURQWHGZLWKDQHHGIRUJRQDGRWR[LFWUHDWPHQWJLUOV
DQG\RXQJZRPHQZLOOKDYHWRPDNHDQLUUHYHUVLEOHGHFLVLRQZLWKUHJDUGWR)33DWLHQWV
PD\H[SHULHQFHGHFLVLRQDOFRQȵLFWDQGGHYHORSUHJUHWDERXWWKHLUGHFLVLRQGXULQJIROORZ
XS3DWLHQWVȇRSSRUWXQLWLHVWRDVNTXHVWLRQVGXULQJ)3&DQGWKHLUNQRZOHGJHDERXW)3
KDYHEHHQLQYHUVHO\UHODWHGWRGHFLVLRQDOFRQȵLFW
Study design, size, duration: $TXHVWLRQQDLUHRQH[SHULHQFHVZLWK)3&GHVLJQHGDIWHU
TXDOLWDWLYH UHVHDUFKZDV UHWURVSHFWLYHO\GLVWULEXWHG WRSDWLHQWV WRZKRP)3ZDV
R΍HUHGDIWHU)3&EHWZHHQ-XO\DQG-XO\$LPLQJWRPLQLPLVHUHFDOOELDVZH
GHȴQHGDVXEJURXSRISDWLHQWVFRXQVHOOHGVLQFHZKRKDGQRW\HWWULHGWRFRQFHLYH
DIWHU)3&
Participants/materials, setting, methods: 3DWLHQWV ZHUH DJHG Ȳ \HDUV DQG KDG
HLWKHU FDQFHU RU D EHQLJQ GLVHDVH WKDW UHTXLUHG JRQDGRWR[LF WKHUDS\ 7KH\ UHFHLYHG
)3&LQDVLQJOHXQLYHUVLW\KRVSLWDOLQWKH1HWKHUODQGV$SDUWIURPSDWLHQWVȇH[SHULHQFHV
SDWLHQWVȇFKDUDFWHULVWLFVGHFLVLRQDOFRQȵLFWDQGGHFLVLRQUHJUHWZHUHDVVHVVHG
Main results and role of chance: $ WRWDO RI  SDWLHQWV  UHVSRQGHG WR WKH
TXHVWLRQQDLUH 3DWLHQWV JHQHUDOO\ KDG SRVLWLYH H[SHULHQFHV ZLWK )3& EXW LQGLFDWHG
URRPIRU LPSURYHPHQW1HJDWLYHH[SHULHQFHVZHUHDVVRFLDWHGZLWKGHFLVLRQDOFRQȵLFW
UHJDUGLQJWKH)3GHFLVLRQQRWHQRXJKWLPHIRUFRXQVHOOLQJp QRWKDYLQJWKH
RSSRUWXQLW\WRDVNDOOTXHVWLRQVGXULQJ)3&p QRWIHHOLQJVXSSRUWHGE\WKH
FRXQVHOORUGXULQJGHFLVLRQPDNLQJp  QRWDOODSSOLFDEOHRSWLRQVZHUHGLVFXVVHG
p  EHQHȴWVDQGGLVDGYDQWDJHVRI)3RSWLRQVZHUHQRWFOHDUO\H[SODLQHGp = 
'HFLVLRQDOFRQȵLFWZDVUHODWHGWRGHFLVLRQUHJUHWp ΖQWKHVXEJURXS
RISDWLHQWVFRXQVHOOHGDIWHUZKRKDGQRWWULHGWRFRQFHLYHQ VLPLODUUHVXOWV
DVIRUWKHWRWDOVWXG\SRSXODWLRQZHUHIRXQGIRUWKHDVVRFLDWLRQRISDWLHQWH[SHULHQFHV
ZLWKGHFLVLRQDOFRQȵLFW
Limitations, reasons for caution: *LYHQRXUUHWURVSHFWLYHGHVLJQZHZHUHQRWLQIRUPHG
DERXWWKHFDXVDOLW\RIWKHDVVRFLDWLRQVREVHUYHG:HVWXGLHG'XWFKSDWLHQWVFRXQVHOOHG
LQDVLQJOHFHQWUHZKRZHUHDWOHDVW\HDUVROGZKHQȴOOLQJLQWKHTXHVWLRQQDLUH7KLV
PD\OLPLWWKHJHQHUDOLVDELOLW\RIRXUGDWDWRRWKHUVHWWLQJVDQGSRSXODWLRQV
:LGHULPSOLFDWLRQVRIWKHȴQGLQJV0RUHDWWHQWLRQVKRXOGEHSDLGWRLPSURYLQJ)3&
FDUHΖQWHUYHQWLRQVDLPLQJDWLPSURYLQJSDWLHQWVȇFRPSUHKHQVLRQRIWKHWRSLFRI)3DQG
WKHLUIHHOLQJVRIEHLQJVXSSRUWHGLQGHFLVLRQPDNLQJDUHDGYLVDEOH
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Introduction
6DYLQJ WKH SRWHQWLDO WR KDYH ELRORJLFDO FKLOGUHQ DIWHU FDQFHU VHHPV WR EH RI KLJK
LPSRUWDQFH WRPDQ\ JLUOV DQG \RXQJZRPHQZLWK FDQFHU &DQFHU WKHUDS\PD\KDYH
JRQDGRWR[LF VLGHH΍HFWVDQG WKHUHE\ WKUHDWHQ IHUWLOLW\ 9DULRXV IHUWLOLW\SUHVHUYDWLRQ
)3 WHFKQLTXHV KDYH HYROYHGZLWK WKH DLP RI VDIHJXDUGLQJ WKH FKLOGEHDULQJ FDSDFLW\
RI SDWLHQWVZLWK FDQFHU RU EHQLJQGLVHDVHV UHTXLULQJ JRQDGRWR[LF WUHDWPHQW $V )3
WHFKQLTXHV VKRXOG LGHDOO\ EH SHUIRUPHG EHIRUH WKH VWDUW RI JRQDGRWR[LF WUHDWPHQW
GHFLVLRQPDNLQJRQ)3QHHGVWRWDNHSODFHZLWKLQDYHU\VKRUWWLPHIUDPH
7R HQDEOH SDWLHQWV WR PDNH D ZHOOLQIRUPHG GHFLVLRQ RQ )3 LQ WKH EXUGHQVRPH
WLPHSHULRGDIWHUFDQFHUGLDJQRVLVFOLQLFDOJXLGHOLQHVDGYLVH)3FRQVXOWDWLRQ)3&ZLWK
D FRXQVHOORU VSHFLDOLVHG LQ UHSURGXFWLYHPHGLFLQH:LWK UHVSHFW WR )3& FDUH LW KDV
EHHQIRXQGWKDWSDWLHQWVZKRKDYHKDGRSSRUWXQLWLHV WRDVNTXHVWLRQVDQGZKRKDG
H[WHQVLYHNQRZOHGJHDERXW)3KDGOHVVGHFLVLRQDOFRQȵLFWGLɝFXOWLHVLQGHFLVLRQPDNLQJ
WKDQWKRVHZKRKDGOHVVNQRZOHGJHRUZKRIHOWOHVVRSSRUWXQLWLHVWRDVNTXHVWLRQV 
'HFLVLRQDOFRQȵLFWLVGHȴQHGDVDVWDWHRIXQFHUWDLQW\DERXWDFRXUVHRIDFWLRQDQGPD\
YHU\ZHOOEHDIRUHUXQQHURIUHJUHWWLQJWKH)3GHFLVLRQPDGH 
ΖQ$PHULFDQVWXGLHVZKHUHQRWDOOFLWL]HQVKDYHWKHFRVWVRI)3WHFKQLTXHVUHLPEXUVHG
 RI WKH SDWLHQWV LQGLFDWHG )3 WUHDWPHQW WR EH FRVW SURKLELWLYH ZKHUHDV 
UHSRUWHGWKDWFRVWVLQȵXHQFHGWKHLU)3GHFLVLRQ3DWLHQWVZKRUHSRUWHGWKDWWKHFRVWV
RI)3 LQȵXHQFHGGHFLVLRQPDNLQJKDGDPHGLDQGHFLVLRQDOFRQȵLFWVFRUHRIRQD
VFDOHRIZKHUHDVRWKHUVVFRUHGΖQDVHFRQGVWXG\SDWLHQWVIRUZKRP)3
VHUYLFHVZHUHFRVWSURKLELWLYHKDGDPHDQGHFLVLRQDOFRQȵLFWVFRUHRIFRPSDUHG
ZLWK IRUSDWLHQWVZKR LQGLFDWHG WKDW)3VHUYLFHVZHUHnot FRVWSURKLELWLYH'XH
WR WKH KHDOWK LQVXUDQFH V\VWHP LQ WKH 1HWKHUODQGV ZKHUH ZH FRQGXFWHG RXU VWXG\
patients do notKDYHWRSD\IRU)3&DQG)3WHFKQLTXHV)RUWKLVUHDVRQZHFRXOGH[FOXGH
GHFLVLRQDO FRQȵLFWEDVHGRQȴQDQFLDO FRQFHUQV DQG LQYHVWLJDWH WKHDFWXDO DVVRFLDWLRQ
EHWZHHQ )3& H[SHULHQFHV DQG GHFLVLRQDO FRQȵLFW ΖQ WKH FXUUHQW VWXG\ ZH DLPHG WR
LQYHVWLJDWHKRZIHPDOHSDWLHQWVH[SHULHQFHG)3&DQG)3GHFLVLRQPDNLQJ$VDVHFRQG
DLPZHLQYHVWLJDWHGWKHLQWHUSOD\EHWZHHQSDWLHQWVȇ)3&H[SHULHQFHVGHFLVLRQDOFRQȵLFW
DQGGHFLVLRQUHJUHW:LWKWKHUHVXOWVRIWKHFXUUHQWVWXG\FRQGXFWHG LQDVHWWLQJZLWK
UHLPEXUVHPHQWZHDLPWRJDLQLQVLJKWLQWKHLPSRUWDQFHRI)3&FDUHDQGWRFRQWULEXWH
WRGHYHORSLQJLQWHUYHQWLRQVWKDWPLJKWKHOSSDWLHQWVWRPDNHKLJKTXDOLW\)3GHFLVLRQV
Methods
Study design 
:HSHUIRUPHGDVLQJOHFHQWUHFURVVVHFWLRQDOVWXG\TXHU\LQJZRPHQDIWHU)3&YLDD
TXHVWLRQQDLUHZKLFKZDVSDUWO\GHYHORSHGVSHFLȴFDOO\IRUWKLVVWXG\DQGSDUWO\FRQVLVWHG
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RIYDOLGDWHGVFDOHV7KHTXHVWLRQQDLUHZDVGLVWULEXWHGE\PDLOWRSDWLHQWVZKRUHFHLYHG
)3&EHWZHHQ-XO\DQG-XO\'DWDIURPWKHTXHVWLRQQDLUHZHUHFRPSOHPHQWHG
ZLWKGDWDIURPWKHPHGLFDOȴOHV
Eligibility criteria and setting
2XU VWXG\ ZDV FRQGXFWHG DW WKH GHSDUWPHQW RI UHSURGXFWLYH PHGLFLQH RI D VLQJOH
DFDGHPLFKRVSLWDO LQ WKH1HWKHUODQGV WKH5DGERXGXQLYHUVLW\PHGLFDOFHQWHU 5XPF
3DWLHQWV ZHUH FRXQVHOOHG DERXW )3 E\ RQH RI WKH FRXQVHOORUV VHYHQ J\QDHFRORJLVW
DQG RQH QXUVH SUDFWLWLRQHU RIZKRP WZR J\QDHFRORJLVWV DFWLYHO\ SDUWLFLSDWHG LQ WKH
1HWKHUODQGV 1HWZRUN IRU )HUWLOLW\ SUHVHUYDWLRQ 11) $YDLODEOH )3 WHFKQLTXHV ZHUH
RYDULDQ WUDQVSRVLWLRQ WKH FU\RSUHVHUYDWLRQ RI HPEU\RV FU\RSUHVHUYDWLRQ RI RYDULDQ
WLVVXHVLQFHDQGYLWULȴFDWLRQRIRRF\WHVVLQFH3DWLHQWVKDGWKHRSWLRQWR
EH UHIHUUHG WRRWKHU FHQWUHV IRU WHFKQLTXHV WKDWZHUHQRW \HWDYDLODEOHDW WKH5XPF
ΖQIRUPDWLRQOHDȵHWVIURPWKH11)DERXW)3WHFKQLTXHVZHUHGHYHORSHGGXULQJWKHVWXG\
SHULRGDQGSURYLGHGLIUHOHYDQW)RUWKHFXUUHQWVWXG\ZRPHQWRZKRP)3ZDVR΍HUHG
DIWHU)3&EHWZHHQ-XO\DQG-XO\ZHUHFRQVLGHUHGHOLJLEOH)RUUHDVRQVRI
HWKLFDODSSURYDOSDUWLFLSDQWVKDGWREHDWOHDVW\HDUVRIDJHDWWKHWLPHZHFRQGXFWHG
RXUVWXG\1RYHPEHU:RPHQZKRZHUHGHFHDVHGQ VHYHUHO\GLVHDVHGDVD
UHVXOWRI WKHLUGLDJQRVLV Q RUZKRKDGVHYHUHSV\FKRORJLFDOSUREOHPVQ ZHUH
H[FOXGHG)LJXUHΖ
Ethical approval
7KH5XPFȇVLQVWLWXWLRQDOHWKLFVFRPPLWWHHDSSURYHGDOOVWXG\PHWKRGVIRUSDWLHQWVZKR
ZHUHDWOHDVW\HDUVRIDJHDWWKHWLPHZHFRQGXFWHGRXUVWXG\
Questionnaire development
$V ZH ZLVKHG WR LQWHUYLHZ D VXEVHW RI SDWLHQWV WKDW ZRXOG EHVW UHȵHFW RXU VWXG\
SRSXODWLRQZRPHQZHUHUHFUXLWHGIRUWKHLQWHUYLHZVYLDHLWKHUWKH5XPFȇVȆ$GROHVFHQW
DQG<RXQJ$GXOW&DQFHU7DVNIRUFHȇRUYLDWKHLUJ\QDHFRORJLVW&&0%$OOZRPHQZKR
YLVLWHGWKHLUJ\QDHFRORJLVWGXULQJIROORZXSZHUHFRQVHFXWLYHO\LQYLWHGWRSDUWLFLSDWHLQ
VHPLVWUXFWXUHGLQGLYLGXDOLQWHUYLHZVPLQXWHVZLWKDVLQJOHLQWHUYLHZHU/%2I
VL[SDWLHQWVFRQWDFWHGLQWRWDORQHUHIXVHGWRSDUWLFLSDWH7KHSDWLHQWVLQWHUYLHZHGKDG
YDULRXVRQFRORJLFDOGLDJQRVHVDJHVDQGSDUWQHUUHODWLRQVKLSVLWXDWLRQVDWWKHWLPHRI
)3&3DWLHQWVPDGHDYDULHW\RI)3GHFLVLRQVDQGGL΍HUHGIURPHDFKRWKHUZLWKUHVSHFW
WRWKHLUPHGLFDODQGUHSURGXFWLYHRXWFRPH3DWLHQWVZHUHDVNHGKRZWKH\H[SHULHQFHG
)3&DQG)3GHFLVLRQPDNLQJDQGKRZWKH\ZRXOGUHȵHFWRQWKHLUGHFLVLRQ$VVRRQDV
VDWXUDWLRQ ZDV DFKLHYHG DQG QR QHZ WKHPHV FDPH XS DIWHU ȴYH LQWHUYLHZV QR QHZ
LQWHUYLHZVZHUHSHUIRUPHG$OOLQWHUYLHZVZHUHUHFRUGHGGLJLWDOO\WUDQVFULEHGYHUEDWLP
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DQGFRGHGE\WZRPHGLFDOUHVHDUFKHUV /%DQG6$(3 LQGHSHQGHQWO\ IROORZLQJWKH
FRQFHSWVRIJURXQGHGWKHRU\PHWKRGRORJ\'LVDJUHHPHQWZDVVROYHGE\FRQVHQVXV
DQGDFURVVFKHFNE\DTXDOLWDWLYHUHVHDUFKH[SHUW:/'01%DVHGRQWKHLQWHUYLHZV
ZHGHYHORSHGWKHTXHVWLRQQDLUHLWHPVUHJDUGLQJEDVHOLQHFKDUDFWHULVWLFVDQGSDWLHQWVȇ
H[SHULHQFHVZLWK)3&
Questionnaire outcome measures
Baseline and clinical characteristics
%DVHGRQ WKH LQWHUYLHZVD WRWDORIRSHQDQGPXOWLSOHFKRLFH LWHPVUHODWLQJ WR WKH
SDWLHQWȇV FXUUHQW VLWXDWLRQ DQG VLWXDWLRQ DW )3& ZHUH LQFOXGHG LQ WKH TXHVWLRQQDLUH
ΖWHPVFRYHUHGSDUWQHUUHODWLRQVKLSSDUHQWDOVWDWXVVWUHQJWKRIWKHZLVKWRKDYHDFKLOG
HGXFDWLRQDOOHYHOFXUUHQWKHDOWKVWDWXVSDWLHQWVȇUHSURGXFWLYHRXWFRPHDQGWKHXVHRI
DVVLVWHGUHSURGXFWLRQZLWKRUZLWKRXWFU\RSUHVHUYHGPDWHULDO
Experiences with FPC
7HQ/LNHUWVFDOHLWHPVȴYHSRLQWVFRYHUHGWKHUHOHYDQWDVSHFWVRISDWLHQWVȇH[SHULHQFHV
ZLWK)3&VWURQJO\GLVDJUHHȂVWURQJO\DJUHHDVLQGLFDWHGE\RXULQWHUYLHZHHV7KHH[DFW
IRUPXODWLRQVRI WKH LQGLYLGXDO /LNHUW VFDOH LWHPV LQ WKHTXHVWLRQQDLUHDUHSURYLGHG LQ
)LJXUHΖΖDQG7DEOHΖΖ+LJKVFRUHVRQWKHLWHPVUHȵHFWHGSRVLWLYHH[SHULHQFHVΖQDGGLWLRQ
WR WKH /LNHUW VFDOHV WKH TXHVWLRQQDLUH FRQWDLQHG D IUHHUHVSRQVH VHFWLRQ LQ ZKLFK
SDWLHQWVFRXOGSURYLGHDGGLWLRQDOFRPPHQWVDERXWWKHLUFRXQVHOOLQJH[SHULHQFHVLIWKH\
ZLVKHG
'HFLVLRQDOFRQȵLFW
3DWLHQWV HDVH RU GLɝFXOW\ ZLWK )3 GHFLVLRQPDNLQJ ZDV PHDVXUHG XVLQJ D 'XWFK
WUDQVODWLRQRIWKHYDOLGDWHG'HFLVLRQDO&RQȵLFW6FDOH'&67KLVVFDOHLQFOXGHVLWHPV
PHDVXULQJ ȆD VWDWH RI XQFHUWDLQW\ DERXW D FRXUVH RI DFWLRQȇ GXULQJPHGLFDO GHFLVLRQ
PDNLQJVWURQJO\DJUHHVWURQJO\GLVDJUHH:HDVNHGSDWLHQWVWRUHȵHFWRQWKHWLPH
SHULRGLQZKLFKWKH\GHFLGHGRQ)3ZKHQȴOOLQJLQWKHTXHVWLRQV*LYHQWKHUHWURVSHFWLYH
GHVLJQRIRXUVWXG\LWHPȆΖH[SHFWWRVWLFNZLWKP\GHFLVLRQȇZDVUHPRYHG'HFLVLRQDO
FRQȵLFWZDVWKRXJKWWREHJUHDWHUZKHQDSHUVRQIHOWXQLQIRUPHGZDVXQFOHDUDERXW
SHUVRQDOYDOXHVRUIHOWXQVXSSRUWHGDWWKHWLPHRIGHFLVLRQPDNLQJ)RUWKLVUHDVRQWKH
'&6FRQWDLQVWKHIROORZLQJVXEVFDOHV ȆΖQIRUPHGȇ Ȇ9DOXHVFODULW\ȇ Ȇ6XSSRUWȇ Ȇ8QFHUWDLQW\ȇ
DQG Ȇ(΍HFWLYHGHFLVLRQȇ$VDQH[DPSOHRQHRI WKH LWHPVZDV ȊΖKDGHQRXJKDGYLFH
WRPDNHDFKRLFHȋΖWHPVIRUGHFLVLRQDOFRQȵLFWZHUHFRQYHUWHGWRDȴQDOVFRUHRIWR
 ZLWK KLJKHU VFRUHV UHSUHVHQWLQJ KLJKHU GHFLVLRQDO FRQȵLFW 6FRUHV EHORZ  DUH
DVVRFLDWHGZLWKDQDEVHQFHRIGHFLVLRQDOFRQȵLFWZKHUHDVVFRUHVH[FHHGLQJDUH
DVVRFLDWHGZLWKGHFLVLRQGHOD\DQGIHHOLQJXQVXUH
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Decision regret 
$SDWLHQWȇVFXUUHQWUHJUHWUHJDUGLQJKHUSDVW)3GHFLVLRQZDVDVVHVVHGXVLQJWKHYDOLGDWHG
'HFLVLRQ 5HJUHW 6FDOH '56 ȴYH LWHPV D ȴYHSRLQW /LNHUW VFDOH PHDVXULQJ GLVWUHVV
RU UHPRUVHDIWHU DKHDOWKFDUHGHFLVLRQ $V DQH[DPSOH RQHRI WKH LWHPVZDV Ȋ7KH
FKRLFHGLGPHDORWRIKDUPȋ$VQRYDOLGDWHG'XWFKYHUVLRQZDVDYDLODEOHWKHVFDOHZDV
WUDQVODWHGWR'XWFKE\RQHRIWKHDXWKRUV/%DQGEDFNWR(QJOLVKE\DQ(QJOLVKQDWLYH
VSHDNHU2QO\VXEWOHWUDQVODWLRQȵDZVZHUH LGHQWLȴHGDQGDIWHUWKUHHEDFNWUDQVODWLRQ
F\FOHVWKH'XWFKDQG(QJOLVKYHUVLRQVZHUHFRQVLGHUHGDFFRUGDQW6XPVFRUHVUDQJHG
IURPWRZLWKKLJKHUVFRUHVUHSUHVHQWLQJJUHDWHUUHJUHW 
Data collection
7R HQVXUH WKDW ZH ZRXOG QRW GLVWULEXWH RXU TXHVWLRQQDLUH WR GHFHDVHG RU VHYHUHO\
GLVHDVHGSDWLHQWVEURDGLQIRUPDWLRQDERXWSDWLHQWVȇFXUUHQWKHDOWKVWDWXVZDVREWDLQHG
IURPWKHLU)3FRXQVHOORUVRUJHQHUDOSUDFWLWLRQHUV6XEVHTXHQWO\HOLJLEOHSDWLHQWV)LJXUH
ΖUHFHLYHGDSDSHUYHUVLRQRIWKHTXHVWLRQQDLUHE\PDLOWRJHWKHUZLWKDUHSO\FDUGRQ
ZKLFK WKH\FRXOG LQGLFDWH WKDW WKH\GLGQRWZLVK WRSDUWLFLSDWH3DWLHQWV UHFHLYHG WKLV
TXHVWLRQQDLUHLQHLWKHU0DUFK)3&EHIRUH2FWREHURU1RYHPEHU)3&
EHWZHHQ2FWREHUDQG-XO\DQGSDWLHQWVFRXQVHOOHGEHIRUH2FWREHUZKR
UHDFKHGWKHDJHRI\HDUVEHWZHHQ0DUFKDQG1RYHPEHUΖIZHGLGQRWUHFHLYH
D FRPSOHWHG TXHVWLRQQDLUH RU UHSO\ FDUG DIWHU WKUHHZHHNV RQH UHPLQGHUZDV VHQW
'DWD UHWULHYHG IURP WKHTXHVWLRQQDLUHZHUH VXSSOHPHQWHGZLWKEDVHOLQH DQG FOLQLFDO
LQIRUPDWLRQIURPPHGLFDOȴOHVDVZHOODVLQIRUPDWLRQRQWKHFRXQVHOORUȇVH[SHULHQFHZLWK
)3&DQGSDUWLFLSDWLRQLQWKH11)
Data analysis
'DWDDQDO\VLVZDV SHUIRUPHGXVLQJ Ζ%06366 6WDWLVWLFV YHUVLRQ  IRU:LQGRZV Ζ%0
FRUSRUDWLRQ $UPRQN 1< 86$ 'L΍HUHQFHV ZLWK D WZRVLGHG pYDOXH RI ȱ  ZHUH
FRQVLGHUHG WR EH VWDWLVWLFDOO\ VLJQLȴFDQW &KDUDFWHULVWLFV RI UHVSRQGHUV DQG QRQ
UHVSRQGHUVZHUHFRPSDUHGXVLQJLQGHSHQGHQWVDPSOHV6WXGHQWtWHVWVDQG&KLVTXDUH
WHVWV 7KH LQWHUQDO FRQVLVWHQF\ RI WKH TXHVWLRQQDLUHȇV LWHPV RQ )3& H[SHULHQFHVZDV
DVVHVVHG E\ PHDVXULQJ &URKQEDFKȇV DOSKD ž !  UHOLDEOH 8VLQJ $1&29$ WKH
LQȵXHQFHRI)3&H[SHULHQFHVDQGRWKHUGHWHUPLQDQWVRQWKHRYHUDOOGHFLVLRQDOFRQȵLFW
VFRUHDQGWKHUHODWLRQRIWKLV'&6VFRUHZLWKGHFLVLRQUHJUHWZHUHDVVHVVHG$VZH
SHUIRUPHGPXOWLSOHWHVWVZKHQDVVHVVLQJWKHLQȵXHQFHRIYDULRXVYDULDEOHVRQGHFLVLRQDO
FRQȵLFWD%RQIHUURQLFRUUHFWLRQZDVSHUIRUPHGΖQDGGLWLRQWRWKH$1&29$ZHREWDLQHG
D6SHDUPDQFRUUHODWLRQFRHɝFLHQWIRUWKHDVVRFLDWLRQEHWZHHQWKH'&6DQG'56
$SDUWIURPRXUWRWDOVWXG\SRSXODWLRQZHGHȴQHGDVXEJURXSRISDWLHQWVIRUZKRP
ZHUHSHDWHGWKHDERYHPHQWLRQHG$1&29$DQDO\VHVDQG6SHDUPDQFRUUHODWLRQVIRUWKH
IROORZLQJUHDVRQV:HFRXOGQRWH[FOXGHSDWLHQWVȇUHFDOOELDVZLWKUHVSHFWWRWKHLU)3&
'HFLGLQJDERXWIHUWLOLW\SUHVHUYDWLRQDIWHUVSHFLDOLVWFRXQVHOOLQJ | 177
8
Figure I.)ORZFKDUW(OLJLELOLW\DQGUHVSRQVH
3DWLHQWVFRXQVHOOHGIRUIHUWLOLW\SUHVHUYDWLRQ
1 
$OLYH
1 
4XHVWLRQQDLUHVHQW
1 
4XHVWLRQQDLUH
1 
1RUHVSRQVH
1 
'LGQRWZLVKWRSDUWLFLSDWHUHSO\FDUG
1 
1RRSLQLRQRQO\YLVLWHGWKHJ\QDHFRORJLVWRQFH 1 
)LOOLQJLQWKHVXUYH\ZRXOGFRVWWRRPXFKHQHUJ\1 
1HJDWLYHH[SHULHQFH   1 
3RVLWLYHH[SHULHQFHQRWKLQJWRDGG  1 
1RUHDVRQSURYLGHG   1 
1RTXHVWLRQQDLUHVHQW
1 
6HYHUHO\GLVHDVHG 1 
3V\FKRORJLFDOSUREOHPV 1 
\HDUVROG  1 
'HFHDVHG
1 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H[SHULHQFHVEDVHGRQWKHLUNQRZOHGJHDERXWWKHLUIDYRXUDEOHRUXQIDYRXUDEOHPHGLFDO
DQGUHSURGXFWLYHRXWFRPHDQGFXUUHQWIHHOLQJVRIUHJUHW3DWLHQWZKRKDYHGHFLVLRQ
UHJUHWPD\KDYHFRJQLWLYHGLVVRQDQFHGLVFRPIRUWUHVXOWLQJIURPDEDGGHFLVLRQDQGWU\
WRFRSHZLWKWKLVGLVVRQDQFHE\FKDQJLQJWKHLURSLQLRQRUUHȵHFWLRQDERXWWKHGHFLVLRQ 
7RPLQLPLVH WKLV ELDVZHGHȴQHGD VXEJURXSRIZRPHQZKRZHUH FRXQVHOOHG VLQFH
DQGZKRGLGQRWWU\WRFRQFHLYHDIWHU)3&7KLVVXEJURXSDOVRUHSUHVHQWVSDWLHQWV
FRXQVHOOHGLQWKHWLPHSHULRGLQZKLFKDOO)3WHFKQLTXHVZHUHDYDLODEOHDWWKH5XPF
Results
Response 
2XWRIWKHSDWLHQWVZKRUHFHLYHGRXUTXHVWLRQQDLUHSDWLHQWVSDUWLFLSDWHG
)LJXUHΖ3DWLHQWVZKRGLGQRWȴOOLQWKHTXHVWLRQQDLUHQ KDGVLPLODUEDVHOLQHDQG
FOLQLFDO FKDUDFWHULVWLFV IROORZXS FKDUDFWHULVWLFV DQG FRXQVHOORUȇV FKDUDFWHULVWLFV DV
UHVSRQGHUV
Participants
2XWRIWKHSDWLHQWVZKRUHWXUQHGWKHTXHVWLRQQDLUHSDWLHQWVFRPSOHWHO\ȴOOHGLQ
WKH'&67KHFKDUDFWHULVWLFVRIWKHVHUHVSRQGHUVDUHSURYLGHGLQ7DEOHΖ$WRWDORI
UHVSRQGHUVWRZKRP)3ZDVR΍HUHGKDGUHFHLYHG)3&LQWKHWLPHVLQFHDQGKDG
QRWWULHGWRFRQFHLYH
Patients’ experiences with FPC 
7KHWHQLWHPVRIRXUTXHVWLRQQDLUHPHDVXULQJSDWLHQWVȇH[SHULHQFHVZLWK)3&ZHUHUHOLDEOH
IRURXUVDPSOH&URKQEDFKȇVž ΖQJHQHUDOSDWLHQWVKDGSRVLWLYHH[SHULHQFHVZLWK
)3&)LJXUHΖΖ'HVSLWHWKLVDVLJQLȴFDQWSURSRUWLRQRIWKHUHVSRQGHQWVVDZRSSRUWXQLWLHV
WR LPSURYH SDWLHQW LQYROYHPHQW DQG VXSSRUW WKH FRXQVHOORUȇV DZDUHQHVV RI SDWLHQWVȇ
SHUVRQDOLPSRUWDQFHRIVSHFLȴFLVVXHVIRUGHFLVLRQPDNLQJDQGWKHH[WHQWWRZKLFK)3
RSWLRQVR΍HUHGZHUHDSSURSULDWHIRUWKHSDWLHQWȇVLQGLYLGXDOVLWXDWLRQ)LJXUHΖΖ6RPH
SDWLHQWVLQGLFDWHGWKDWWKH\PLVVHGHVVHQWLDOLQIRUPDWLRQGXULQJ)3&LQWKHIUHHUHVSRQVH
VHFWLRQ7KLVLQFOXGHGLQIRUPDWLRQDERXWJHVWDWLRQDOFDUULHUVWKHLQȵXHQFHRIKRUPRQDO
VWLPXODWLRQRQDKRUPRQHGHSHQGHQWWXPRXURUWKHLQȵXHQFHRIKRUPRQDOVWLPXODWLRQ
DQGRYDULDQHQODUJHPHQWRQWKHULVNWKDWFKHPRWKHUDS\ZRXOGUHVXOWLQRYDULDQIDLOXUH
'HFLVLRQPDNLQJDQGGHFLVLRQDOFRQȵLFW
$WWKHIUHHUHVSRQVHVHFWLRQRIWKHTXHVWLRQQDLUHSDWLHQWVUHYHDOHGWKDWWKHLU)3GHFLVLRQ
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ZDVPDLQO\GHSHQGHQWRQDGLɝFXOWWUDGHR΍EHWZHHQWKHLUULVNRIRYDULDQIDLOXUHDQG
WKHLU ZLVK WR VWDUW RQFRORJLFDO WKHUDS\ DV VRRQ DV SRVVLEOH $ VLJQLȴFDQW QXPEHU RI
SDWLHQWV LQGLFDWHG WKDW WKHLU \RXQJDJH WKH UHFHQWVWDUWRI WKHLUSDUWQHU UHODWLRQVKLS
DQGRUWKHVKRUWSHULRGRIWLPHWRPDNHDGHFLVLRQFRPSOLFDWHGWKHLUGHFLVLRQPDNLQJ
SURFHVVHV3DWLHQWVKDGDPHGLDQRYHUDOOVFRUHRIZLWKSDWLHQWVKDYLQJ
VFRUHVH[FHHGLQJWKHVFRUHRIDVVRFLDWHGZLWKGHFLVLRQGHOD\DQGIHHOLQJXQVXUH 
7KH KLJKHVW FRQȵLFW ZDV LQGLFDWHG IRU WKH Ȇ8QFHUWDLQW\ȇ DQG Ȇ9DOXHV FODULW\ȇ VXEVFDOH
7DEOHΖΖ)RUWKHVXEJURXSRISDWLHQWVZKRKDGQRWWULHGWRFRQFHLYHDQGZKRZHUH
FRXQVHOOHGVLQFHDFRPSDUDEOHSDWWHUQZDVVHHQ7DEOHΖΖΖQWKLVJURXSRQO\WZR
SDWLHQWVKDGRYHUDOOVFRUHVDERYH
3DWLHQWVȇ)3&H[SHULHQFHVLQUHODWLRQWRGHFLVLRQDOFRQȵLFW
7KHLQȵXHQFHRISDWLHQWH[SHULHQFHVDQGRWKHUGHWHUPLQDQWVRQWKHRYHUDOO'&6VFRUHDUH
SURYLGHGLQ7DEOHΖΖΖ$OWKRXJKWUHQGVZHUHREVHUYHGIRUYDULRXVEDVHOLQHFKDUDFWHULVWLFV
WKHRQO\LWHPVWKDWUHPDLQHGVWDWLVWLFDOO\VLJQLȴFDQWO\DVVRFLDWHGZLWKSDWLHQWVȇGHFLVLRQDO
FRQȵLFWDIWHUD%RQIHUURQLFRUUHFWLRQFRQFHUQHGSDWLHQWH[SHULHQFHVZLWK)3&(VSHFLDOO\
QHJDWLYHH[SHULHQFHVZLWKWKHPRVWEDVLF LQJUHGLHQWVRI)3&QDPHO\ LWHPVUHODWHGWR
WKHSDWLHQWȇVDELOLW\WRREWDLQHQRXJKLQIRUPDWLRQDERXW)3RSWLRQVZHUHFRUUHODWHGZLWK
GHFLVLRQDOFRQȵLFW 7DEOH ΖΖΖ ΖQDGGLWLRQSDWLHQWVZKRGLGQRW IHHOVXSSRUWHGE\ WKHLU
FRXQVHOORUUHSRUWHGKLJKHUFRQȵLFWΖQWKHVXEJURXSRISDUWLFLSDQWVQ ZKRKDGQRW
WULHG WR FRQFHLYH DIWHU )3& DQGZKRKDGEHHQ FRXQVHOOHG DW VRPH WLPH VLQFH 
VLPLODUUHVXOWVDVIRUWKHWRWDOVWXG\SRSXODWLRQZHUHIRXQGIRUWKHDVVRFLDWLRQRISDWLHQW
H[SHULHQFHVZLWKGHFLVLRQDOFRQȵLFWGDWDQRWVKRZQ
Decision regret
3DWLHQWVKDGDPHGLDQVFRUHRQWKHGHFLVLRQUHJUHWVFDOH'56RI7DEOHΖΖ$Q$1&29$
DVVHVVLQJWKHLQȵXHQFHRIGHFLVLRQDOFRQȵLFW'&6RYHUDOOVFRUHRQGHFLVLRQUHJUHW'56
UHYHDOHGWKDWWKHGHFLVLRQDOFRQȵLFWDQGUHJUHWZHUHFORVHO\UHODWHGWRHDFKRWKHU% 
FRQȴGHQFH LQWHUYDO &Ζ S6SHDUPDQȇV UKR7KH
'&6RYHUDOOVFRUHUHPDLQHGUHODWHGWRGHFLVLRQUHJUHWLQRXUVXEJURXS% 
FRQȴGHQFHLQWHUYDO&Ζ S6SHDUPDQȇVUKR
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Table I. %DVHOLQHFKDUDFWHULVWLFVDQGGHWHUPLQDQWVRIH[SHULHQFHVZLWKFRXQVHOOLQJ
DQGGHFLVLRQPDNLQJ
Participants who 
completed the DCS 
(N=60)
Baseline and clinical characteristics at counselling
$JH\HDUVPHDQ6'  
'LDJQRVLVQXPEHUSHUFHQWDJH
 %HQLJQGLVHDVHQHSKURWLFV\QGURPH
 %UHDVWFDQFHU
 /\PSKRPD
 /HXNDHPLD
 *\QDHFRORJLFDOPDOLJQDQF\
 %RQHRUVRIWWLVVXHWXPRXU
 7XPRXURIWKHJDVWURLQWHVWLQDOWUDFW
 &HQWUDOQHUYRXVV\VWHPWXPRXU



-



-



-



-
3DUWQHUUHODWLRQVKLSQXPEHUSHUFHQWDJH
1RSDUWQHUUHODWLRQVKLS
3DUWQHUOLYLQJDSDUW
3DUWQHUOLYLQJWRJHWKHU






3DULW\QXPEHUSHUFHQWDJH
1XOOLSDURXV
Parous




:LVKWRFRQFHLYHPHDQ6'  
/HYHORIHGXFDWLRQQXPEHUSHUFHQWDJH
3ULPDU\VFKRRORUORZHUYRFDWLRQDOHGXFDWLRQ
6HFRQGDU\VFKRRORUKLJKHUYRFDWLRQDOHGXFDWLRQ
+LJKHUHGXFDWLRQRUXQLYHUVLW\






FP counsellor
([SHULHQFH
ȱFRQVXOWDWLRQVZLWKIHPDOHSDWLHQWVIRU)3FRXQVHOOLQJ
FRQVXOWDWLRQVZLWKIHPDOHSDWLHQWVIRU)3FRXQVHOOLQJ
!FRQVXOWDWLRQVZLWKIHPDOHSDWLHQWVIRU)3FRXQVHOOLQJ






&RXQVHOORUDFWLYHO\SDUWLFLSDWHGLQWKH11)QXPEHUSHUFHQWDJH
<HV
1R




FP options 
3DWLHQWVWRZKRPDWOHDVWRQH)3RSWLRQZDVR΍HUHGQXPEHUSHUFHQWDJH
Ζ9)RUΖ&6ΖR΍HUHG
&U\RSUHVHUYDWLRQRIRYDULDQWLVVXHR΍HUHG
9LWULȴFDWLRQRIRRF\WHVR΍HUHG
2YDULDQWUDQVSRVLWLRQR΍HUHG










)3RSWLRQVSHUIRUPHGQXPEHUSHUFHQWDJH
1R)3
Ζ9)RUΖ&6Ζ
&U\RSUHVHUYDWLRQRIRYDULDQWLVVXH
9LWULȴFDWLRQRIRRF\WHV
2YDULDQWUDQVSRVLWLRQ










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Follow-up
)ROORZXS\HDUVPHDQ6'
3HULRGRIFRXQVHOOLQJ-XO\Ȃ-DQXDU\QXPEHUSHUFHQWDJH
3HULRGRIFRXQVHOOLQJ-DQXDU\Ȃ-XO\QXPEHUSHUFHQWDJH






&XUUHQWKHDOWKVWDWXV
&DQFHUWUHDWPHQWVXFFHVVIXOO\FRPSOHWHGIROORZXS
&XUUHQWWUHDWPHQW
'LVHDVHG






&XUUHQWSDUWQHUUHODWLRQVKLSQXPEHUSHUFHQWDJH
1R
6DPHSDUWQHUDVGXULQJ)3&
2WKHUSDUWQHUDVGXULQJ)3&






&XUUHQWZLVKWRKDYHDFKLOGPHDQ6'  
7ULHGWRFRQFHLYHDIWHU)3&QXPEHUSHUFHQWDJHPLVVLQJ
1R
<HV




&RQFHLYHGDIWHU)3&QXPEHUSHUFHQWDJHPLVVLQJ
<HVDOOVSRQWDQHRXVFRQFHSWLRQV
1R




7DNHVFDUHIRUFKLOGUHQZKRGLGQRWOLYHLQWKHIDPLO\DWWKHPRPHQWRI)3&
1R
<HVELRORJLFDOFKLOGUHQIURPP\FXUUHQWSDUWQHUDQGP\VHOI
$GRSWHGFKLOGUHQ
&KLOGUHQIURPP\FXUUHQWSDUWQHU








NNF = Netherlands Network for Fertility Preservation; FP = Fertility preservation; FPC = Fertility preservation 
consultation
* One patient received both cryopreservation of ovarian tissue and ovarian transposition. 
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Table II.'HFLVLRQDOFRQȵLFWDQGUHJUHWVFRUHV
All participants
(N=60)
Participants in 
subgroup (N=33)
'HFLVLRQDOFRQȵLFW
2YHUDOOVFRUHPHGLDQΖ45
ΖQIRUPHG
9DOXHVFODULW\
6XSSRUW
8QFHUWDLQW\
(΍HFWLYHGHFLVLRQ
























Decision regret
'HFLVLRQUHJUHWVFDOHPHGLDQΖ45    
Discussion
7KLVLVWKHȴUVWVWXG\FRQGXFWHGLQD(XURSHDQFRXQWU\ZLWKUHLPEXUVHPHQWRI)3WKDW
TXDQWLWDWLYHO\ DVVHVVHG SDWLHQWVȇ H[SHULHQFHV ZLWK )3& LQ WKH FRQWH[W RI GHFLVLRQDO
FRQȵLFWDQGUHJUHW ΖQDFFRUGDQFHWRSULRUȴQGLQJV WKHPDMRULW\RISDWLHQWV LQ WKLV
VWXG\ZHUH VDWLVȴHGZLWK )3& $OWKRXJK VRPH SDWLHQWV ZLVKHG IRUPRUH LQIRUPDWLRQ
DERXWVSHFLȴFVXEMHFWVHJWKHLQȵXHQFHRIKRUPRQHVDQGRYDULDQHQODUJHPHQWRQWKH
ULVNWKDWFKHPRWKHUDS\ZRXOGFDXVHRYDULDQIDLOXUHLQIRUPDWLRQFRXOGVRPHWLPHVQRW
EHSURYLGHGDVRXUNQRZOHGJHLQWKHȴHOGLVVWLOOOLPLWHG
7KH UHVXOWV RI WKLV VWXG\ ZHUH FRQVLVWHQW ZLWK HDUOLHU VWXGLHV HVWDEOLVKLQJ D OLQN
EHWZHHQWKHH[WHQVLYHQHVVRIFRXQVHOOLQJDQGGHFLVLRQDOFRQȵLFWRUHYHQUHJUHWΖQGHHG
ORZHU UHJUHW DQG FRQȵLFW KDYHEHHQREVHUYHG DPRQJ FDQFHU VXUYLYRUVZKR UHFHLYHG
)3&ZKHQFRPSDUHGZLWKSDWLHQWVZKRGLGQRWEHQHȴWIURPWKLVFDUH)XUWKHUPRUH
QHJDWLYHDVVRFLDWLRQVZLWKGHFLVLRQDOFRQȵLFWKDYHEHHQUHSRUWHGIRUSDWLHQWVȇIHUWLOLW\
UHODWHG NQRZOHGJH DQG RSSRUWXQLWLHV WR DVN TXHVWLRQV ΖW ZDV UHPDUNDEOH WKDW
SDUWLFLSDQWVLQWKHFXUUHQWVWXG\KDGORZHUGHFLVLRQDOFRQȵLFWVFRUHVPHGLDQWKDQ
SDWLHQWVIURPWKH86$DQG3UHVXPDEO\GHFLVLRQDOFRQȵLFWLVKLJKHULQWKH
$PHULFDQVHWWLQJZLWKQRWDOOFLWL]HQVKDYLQJWKHFRVWVRI)3UHLPEXUVHG&RPSDUHG
ZLWKDQGRIWKHSDWLHQWVSURFHHGLQJZLWKDQ)3WHFKQLTXHDIWHU)3&LQWKH
86$RIWKHSDWLHQWVLQRXUVDPSOHXQGHUZHQW)3'HVSLWHWKHVHGL΍HUHQFHVLQ
GHFLVLRQVWKHOHYHOVRIGHFLVLRQUHJUHWIRXQGLQWKHFXUUHQWVWXG\PHGLDQVFRUHZHUH
FRPSDUDEOHWRWKRVHSUHYLRXVO\UHSRUWHGIRU$PHULFDQ)3&SDWLHQWVPHDQVFRUH
6LJQLȴFDQWO\KLJKHUUHJUHWVFRUHVZHUHREWDLQHG LQDQ$XVWUDOLDQSRSXODWLRQRIEUHDVW
FDQFHUSDWLHQWV FRXQVHOOHGPRUH UHFHQWO\ PHDQVFRUHDIWHU FRQYHUVLRQ WRD VFDOHRI

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Table III.'HWHUPLQDQWVRIGHFLVLRQDOFRQȵLFW
B 95% CI S-value*
Baseline and clinical characteristics at counselling
$JH\HDUV   
'LDJQRVLVUHIHUHQFHWXPRXURIWKHJDVWURLQWHVWLQDOWUDFW
%HQLJQGLVHDVHQHSKURWLFV\QGURPH
%UHDVWFDQFHU
/\PSKRPD
*\QDHFRORJLFDOPDOLJQDQF\
%RQHRUVRIWWLVVXHWXPRXU















3DUWQHUUHODWLRQVKLSUHIHUHQFHSDUWQHUOLYLQJWRJHWKHU
1RSDUWQHUUHODWLRQVKLS
3DUWQHUOLYLQJDSDUW






3DULW\UHIHUHQFHSDURXV
1XOOLSDURXV   
:LVKWRFRQFHLYH   
/HYHORIHGXFDWLRQUHIHUHQFHKLJKHUHGXFDWLRQRUXQLYHUVLW\
3ULPDU\VFKRRORUORZHUYRFDWLRQDOHGXFDWLRQ
6HFRQGDU\VFKRRORUKLJKHUYRFDWLRQDOHGXFDWLRQ






FPC experiences
Enough time available for counselling
Had the opportunity to ask all questions
&RXQVHOORUZDVDZDUHRISHUVRQDOLPSRUWDQFHRIVSHFLȴF
LVVXHVIRU)3GHFLVLRQ
ΖQYROYHGLQGHFLVLRQPDNLQJLQDSOHDVDQWZD\
Supported by counsellor during decision-making
All applicable FP options were discussed
%HQHȴWVDQGGLVDGYDQWDJHVRIRSWLRQVZHUHFOHDUO\
explained
&RXQVHOORUSURYLGHGLQIRUPDWLRQQRW\HWSURYLGHGE\WKH
RQFRORJLVWSK\VLFLDQ
:ULWWHQRURQOLQHLQIRUPDWLRQZDVSURYLGHG
)3RSWLRQVR΍HUHGZHUHDSSURSULDWH
-10.59
-12.86


-6.51
-7.49
-8.28



(-15.28; -5.89)
(-17.14; -8.57)


(-9.89; -3.13)
(-11.14; -3.83)
(-12.79; -3.77)



<0.0001
<0.0001


0.0003
0.0001
0.0005



FP counsellor
([SHULHQFHUHIHUHQFH!FRQVXOWDWLRQV
ȱFRQVXOWDWLRQV
FRQVXOWDWLRQV






&RXQVHOORUDFWLYHO\SDUWLFLSDWHGLQWKH11)UHIHUHQFH\HV
1R   
FP options 
Ζ9)RUΖ&6ΖR΍HUHGUHIHUHQFHQR
&U\RSUHVHUYDWLRQRIRYDULDQWLVVXHR΍HUHGUHIHUHQFHQR
9LWULȴFDWLRQRIRRF\WHVR΍HUHGUHIHUHQFHQR
2YDULDQWUDQVSRVLWLRQR΍HUHGUHIHUHQFHQR
)3SHUIRUPHGUHIHUHQFHQR















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Follow-up
)ROORZXS\HDUV   
&XUUHQWKHDOWKVWDWXVUHIHUHQFHGLVHDVHG
&DQFHUWUHDWPHQWVXFFHVVIXOO\FRPSOHWHGIROORZXS
&XUUHQWWUHDWPHQW






&XUUHQWSDUWQHUUHODWLRQVKLSUHIHUHQFHRWKHUSDUWQHUDVGXULQJ
)3&
1R
6DPHSDUWQHUDVGXULQJ)3&






&XUUHQWZLVKWRKDYHDFKLOG   
7ULHGWRFRQFHLYHDIWHU)3&UHIHUHQFHQR
<HV   
&RQFHLYHGDIWHU)3&UHIHUHQFHQR
<HV   
$IWHUD%RQIHUURQLFRUUHFWLRQSȱVWDWLVWLFDOWHVWVYDULDEOHVIRUZKLFKDSYDOXHRISȱZDVIRXQG
ZHUH FRQVLGHUHG VWDWLVWLFDOO\ VLJQLȴFDQWO\ UHODWHG WR GHFLVLRQDO FRQȵLFW8QVWDQGDUGLVHG FRHɝFLHQWV %ZLWK 
FRQȴGHQFHLQWHUYDOV&ΖVLQSDUHQWKHVHVDUHGHPRQVWUDWHGKHUHΖWHPVZLWKDVWDWLVWLFDOO\VLJQLȴFDQWDVVRFLDWLRQZLWK
WKH'HFLVLRQDO&RQȵLFW6FDOH'&6VFRUHDUHSURYLGHGLQEROG([DPSOH)RUHDFK\HDUWKDWSDWLHQWVZHUHROGHU
SDWLHQWVȇPHDQRYHUDOO'&6VFRUHZDVSRLQWVORZHU([DPSOH7KHPHDQ'&6VFRUHRIQXOOLSDURXVZRPHQZDV
1.93 points lower than that of parous women (reference). 
NNF = Netherlands Network for Fertility Preservation; FP = Fertility preservation; FPC = Fertility preservation 
consultation
3YDOXHVDQG&ΖVUHVXOWLQJIURP$1&29$ZLWKWKHRYHUDOOVFRUHRQWKH'&6DVDGHSHQGHQWRXWFRPHYDULDEOH
7KHDVVRFLDWLRQVIRXQGEHWZHHQSDWLHQWVȇH[SHULHQFHVZLWK)3&FXUUHQWUHJUHWDQG
UHFDOOHGGHFLVLRQDOFRQȵLFWDERXWWKH)3GHFLVLRQPD\KDYHVHYHUDOH[SODQDWLRQV)LUVW
RIDOOWKHUHPD\EHDFDXVDOUHODWLRQVKLSEHWZHHQWKHTXDOLW\RI)3&DQGSDWLHQWVȇHDVH
RUGLɝFXOW\LQGHFLVLRQPDNLQJ9DULRXVVWXGLHVKDYHLQGLFDWHGDQDVVRFLDWLRQEHWZHHQ
SDWLHQWVȇ OLPLWHG)3NQRZOHGJHDQGGHFLVLRQDOFRQȵLFW6HFRQGO\SDWLHQWVȇFXUUHQW
IHHOLQJV RI GHFLVLRQ UHJUHW PD\ KDYH DOWHUHG WKHLU UHȵHFWLRQV RQ WKHLU )3& DQG )3
GHFLVLRQPDNLQJWKDWWRRNSODFHLQWKHSDVWΖWKDVEHHQVKRZQWKDWUHFDOOHGGHFLVLRQDO
FRQȵLFWFDQȵXFWXDWHGXULQJWLPHDVWKHVDPHSDWLHQWVUHSRUWHGYDULRXVOHYHOVRIUHFDOOHG
GHFLVLRQDOFRQȵLFWDWWKUHHWLPHSRLQWVDFURVVWKHȴUVW\HDURIIROORZXSDIWHU)3&$V
DWKLUGH[SODQDWLRQIRUWKHDVVRFLDWLRQVIRXQGSDWLHQWVȇH[SHULHQFHVGHFLVLRQDOFRQȵLFW
DQGUHJUHWFDQKDYHDFRPPRQFDXVHV
7KH IDFW WKDW ZH FRXOG QRW FODULI\ ZKHWKHU WKH DVVRFLDWLRQV EHWZHHQ SDWLHQWVȇ
H[SHULHQFHVGHFLVLRQDOFRQȵLFWDQGGHFLVLRQUHJUHWZHUHFDXVDOZDVRQHRIWKHOLPLWDWLRQV
RIRXUVWXG\$SDUWIURPWKLVLPSRUWDQWOLPLWDWLRQZHUHFUXLWHGIHPDOHSDWLHQWVZKRZHUH
DWOHDVW\HDUVRIDJHZKHQȴOOLQJLQRXUTXHVWLRQQDLUHOLPLWLQJWKHJHQHUDOLVDELOLW\RI
RXU UHVXOWV WR SDHGLDWULF SRSXODWLRQV2XU VDPSOH VL]HZDV QRW VXɝFLHQW WR FUHDWH D
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PXOWLYDULDEOHPRGHORUWRVWXG\VXEJURXSVRISDWLHQWVZLWKDVSHFLȴFGLDJQRVLVSDUWQHU
UHODWLRQVKLSVWDWXVHGXFDWLRQDOOHYHORUDJH1HYHUWKHOHVVLPSRUWDQWVWUHQJWKVRIWKLV
VWXG\ ZHUH WKH IDFW WKDW WKH UHVXOWV ZHUH REWDLQHG YLD D V\VWHPDWLFPL[HGPHWKRGV
DSSURDFK LQ D VHWWLQJZKHUHȴQDQFLDO UHDVRQV WR UHIUDLQ IURP)3GLGQRWSOD\ D UROH
0RUHRYHURXUVWXG\HYDOXDWHG)3&SURYLGHGE\YDULRXVFRXQVHOORUV
6HYHUDOFRQFOXVLRQVDQGLPSOLFDWLRQVIRUWKHFOLQLFDOSUDFWLFHFDQEHGUDZQIURPWKLV
VWXG\$V ORQJDVDFDXVDOUHODWLRQVKLSEHWZHHQWKHTXDOLW\RI)3&GHFLVLRQDOFRQȵLFW
DQGUHJUHWLVQRWUHIXWHGDWWHPSWVVKRXOGEHPDGHWRRSWLPLVHFDUHLQRUGHUWRDWWDLQD
KLJKHUTXDOLW\RI)3GHFLVLRQV7RRSWLPLVHFDUHLQWHUYHQWLRQVDLPLQJWRLPSURYHSDWLHQWVȇ
FRPSUHKHQVLRQ RI WKH WRSLF RI )3 DQG WKHLU IHHOLQJV RI EHLQJ VXSSRUWHG VKRXOG EH
FRQVLGHUHG3DWLHQWVVXJJHVWHGZULWWHQPDWHULDOEHIRUHDQGDIWHU)3&WKHRSSRUWXQLW\
WRPHHWDSV\FKRVRFLDOFRXQVHOORUDQGWKHXVHRIDGHFLVLRQDLG0RUHRYHUDGGLWLRQDO
FRQWDFWZLWKWKH)3VSHFLDOLVWIROORZLQJ)3&DQGGHFLVLRQDLGVKDYHEHHQVKRZQWR
LPSURYHSDWLHQWVȇNQRZOHGJH([SHULHQFHVZLWK)3&DQG)3GHFLVLRQPDNLQJVKRXOGEH
IXUWKHULQYHVWLJDWHGLQSURVSHFWLYHVWXGLHVWRREWDLQLQIRUPDWLRQDERXWWKHFDXVDOLW\RI
WKHDVVRFLDWLRQEHWZHHQWKHTXDOLW\RI)3&GHFLVLRQDOFRQȵLFWDQGUHJUHW:LWKVXɝFLHQWO\
ODUJHVDPSOHVUHVHDUFKHUVFRXOGLQYHVWLJDWHZKHWKHUWKHUHDUHVXEJURXSVRISDWLHQWVDW
ULVNIRUGHYHORSLQJUHJUHWZKRPD\EHKHOSHGZLWKSHUVRQDOLVHGLQWHUYHQWLRQV
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General Discussion
ΖQ WKLV WKHVLVZH DLPHG DW LPSURYLQJ WKH TXDOLW\ RI IHPDOH IHUWLOLW\ SUHVHUYDWLRQ FDUH
E\ DGGUHVVLQJ VRPH LPSRUWDQW TXHVWLRQV FRQFHUQLQJ LWV VDIHW\ 3DUW $ HɝFDF\ DQG
HɝFLHQF\3DUW%DQGSDWLHQWFHQWHUHGQHVVWLPHOLQHVVDQGHTXLWDELOLW\3DUW&ΖQWKLV
ȴQDOFKDSWHURXUPDLQȴQGLQJVDUHGLVFXVVHGLQWKHOLJKWRITXDOLW\ LPSURYHPHQW:H
FRQFOXGHZLWKDQXPEHURILPSOLFDWLRQVIRUFOLQLFDOSUDFWLFHDVZHOODVUHFRPPHQGDWLRQV
IRUIXWXUHUHVHDUFK
Part A - Safety of ovarian tissue autotransplantation in cancer 
survivors
0DLQȴQGLQJV
Why is there concern about the safety of ovarian tissue autotransplantation in cancer survivors? 
(Chapter2)
&DQFHUFHOOVPD\EHSUHVHQW LQRYDULDQ WLVVXHDYDLODEOH IRUDXWRWUDQVSODQWDWLRQ7KHUH LVFRQFHUQDERXW
WKH ULVN RI UHLQWURGXFLQJPDOLJQDQW GLVHDVH YLD WKH DXWRWUDQVSODQWDWLRQRI RYDULDQ WLVVXHGXULQJ FDQFHU
VXUYLYRUVKLS
How should we assess the risk of oncological relapse due to the reintroduction of tumour cells via 
an ovarian tissue transplant? (Chapter 2)
7R GDWH WKHUH LV QR GLDJQRVWLF WHVW ZLWK ZKLFK WKH ULVN RI UHFXUUHQW FDQFHU GXH WR RYDULDQ WLVVXH
DXWRWUDQVSODQWDWLRQFDQEHGHWHUPLQHGZLWKDVXɝFLHQWVHQVLWLYLW\DQGVSHFLȴFLW\'DWDRQWKHIROORZXS
DIWHURYDULDQWLVVXHDXWRWUDQVSODQWDWLRQWKHGHWHFWLRQRIFDQFHUFHOOVLQRYDULDQWLVVXHDQGWKHLQFLGHQFHRI
RYDULDQPHWDVWDVHVLQSDWLHQWVZLWKYDULRXVWXPRXUW\SHVSURYLGHJXLGDQFH
What is the risk of reintroducing malignant disease via ovarian tissue autotransplantation in survi-
vors of various malignant diseases? (Chapter 3)
7KHPDJQLWXGHRIWKLVULVNGL΍HUVZLWKFDQFHUGLDJQRVLVZLWKVXUYLYRUVRIOHXNDHPLDKDYLQJWKHKLJKHVWULVN
Is it possible to mimic the growth of (metastatic) cancer cells in ovarian tissue to develop techniques 
for tumour cell purging protocols that would be useful to apply in clinical practice? (Chapter 4)
<HVWKHLQMHFWLRQRIERYLQHRUKXPDQRYDULDQFRUWH[IUDJPHQWVZLWKFHOOVIURPGL΍HUHQWFDQFHUW\SHVOHGWR
WKHIRUPDWLRQRISUROLIHUDWLQJWXPRXUPDVVHVDQGQHZO\IRUPHGVPDOOPHWDVWDWLFOHVLRQV
Interpretation and GLVFXVVLRQRIWKHPDLQȴQGLQJV
9DULRXVVWUDWHJLHVDLPHGDWLPSURYLQJWKHVDIHW\RIRYDULDQWLVVXHFU\RSUHVHUYDWLRQDQG
DXWRWUDQVSODQWDWLRQKDYHEHHQSURSRVHGLQWKHOLWHUDWXUH0RVWVWUDWHJLHVXVHDOWHUQDWLYH
DSSURDFKHV WR UHVWRUH IHUWLOLW\ WKDWZRXOGHOLPLQDWH WKHQHHG IRU DXWRWUDQVSODQWDWLRQ
DQG WKH LQKHUHQW ULVNV RI WKLV SURFHGXUH 2WKHUV KDYH IRFXVVHG RQ VWUDWHJLHV WR
UHGXFH WKH ULVN WKDW OLYLQJFDQFHUFHOOVDUHSUHVHQW LQ WKHRYDULDQJUDIWDW WKH WLPHRI
DXWRWUDQVSODQWDWLRQ 
$V LOOXVWUDWHG EHIRUH LW LV GLɝFXOW WR GHWHUPLQH KRZPDQ\ OLYLQJ FDQFHU FHOOV DUH
DFWXDOO\ SUHVHQW LQ WKH WLVVXH IUDJPHQWV DYDLODEOH IRU DXWRWUDQVSODQWDWLRQ &KDSWHU
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 $OWHUQDWLYH WHFKQLTXHV IRU WKH GHWHFWLRQ RI FDQFHU FHOOV ZLWK D SRVVLEOH KLJKHU
VHQVLWLYLW\ DQG VSHFLȴFLW\ LQFOXGLQJ ȵRZ F\WRPHWU\ DUH EHLQJ VWXGLHG+RZHYHU ȵRZ
F\WRPHWU\GRHVQRWRYHUFRPHWKHSUREOHPRIVDPSOHELDVEHWZHHQYDULRXVFRUWH[
SLHFHVRIWKHVDPHRYDU\DVLWUHPDLQVLPSRVVLEOHWRH[DPLQHWKHSLHFHRIRYDULDQWLVVXH
WKDWZLOO EH DFWXDOO\ WUDQVSODQWHG $SDUW IURP WKHGLɝFXOWLHV LQ GHWHFWLQJ FDQFHU FHOOV
LQRYDULDQWLVVXH LW LVFXUUHQWO\XQNQRZQKRZPDQ\YLDEOHFDQFHUFHOOVDUHQHHGHGWR
FDXVH FDQFHU UHFXUUHQFH 'XULQJ WKH WUDQVSODQWDWLRQ RI WHVWLFXODU WLVVXH IURP UDWV
ZLWK 7FHOO OHXNDHPLD WRKHDOWK\ UDWV D WRWDO RI  FDQFHU FHOOV SURYHG WREHHQRXJK
WRFDXVHUHODSVHLQUHFLSLHQWDQLPDOV$OWKRXJKVXFKGDWDDUHREYLRXVO\QRWDYDLODEOH
IRU WKH KXPDQ VLWXDWLRQ OHVVRQV FDQEH OHDUQHG IURPEORRG WUDQVIXVLRQV DQGRUJDQ
WUDQVSODQWDWLRQV IURP GRQRUV ZKR WXUQHG RXW WR KDYH FDQFHU RU GHYHORSHG FDQFHU
VKRUWO\DIWHU WKH WUDQVSODQWDWLRQ ΖQKHDOWK\ LQGLYLGXDOV UHFHLYLQJEORRGSURGXFWV IURP
GRQRUVZKRGHYHORSHGFDQFHUZLWKLQ\HDUVDIWHUWKHEORRGGRQDWLRQQRH[FHVVULVNRI
FDQFHUZDVIRXQGΖQFRQWUDVWWRWKHVHUHDVVXULQJGDWDIRUbloodWUDQVIXVLRQVGRQRU
WUDQVPLWWHGFDQFHUKDVEHHQGHVFULEHGLQUHFLSLHQWVRIGRQRUtissueFRQWDPLQDWHGZLWK
FDQFHUFHOOVΖQPRUHWKDQRUJDQWUDQVSODQWDWLRQSURFHGXUHVUHFLSLHQWV
RI D NLGQH\ OLYHU RU KHDUW WUDQVSODQW VX΍HUHG IURP FDQFHU DV D UHVXOW RI FDQFHU FHOO
WUDQVPLVVLRQ7RZKDWH[WHQWWKHVHGDWDFDQEHWUDQVODWHGWRWKHVLWXDWLRQRIRYDULDQ
WLVVXHDXWRWUDQVSODQWDWLRQLVGLɝFXOWWRVD\DVLQWKLVVLWXDWLRQVPDOOWLVVXHIUDJPHQWV
DUH EHLQJ WUDQVSODQWHG UDWKHU WKDQ ODUJH RUJDQV ΖQ DGGLWLRQ WKHUH LV QR QHHG IRU
LPPXQRVXSSUHVVLRQDIWHURYDULDQWLVVXHDXWRWUDQVSODQWDWLRQDVWKHSDWLHQWUHFHLYHVKHU
RZQWLVVXH
3UHVXPDEO\DVDUHVXOWRIWKHGLɝFXOWLHVZLWKGHWHUPLQLQJWKHDFWXDOULVNRIFDQFHU
UHFXUUHQFH LQ KXPDQV WKH FDWHJRULVDWLRQ RI RQFRORJLFDO GLVHDVHV DV KLJK RU ORZULVN
GL΍HUVEHWZHHQYDULRXVUHFHQWVWXGLHVLQFOXGLQJRXURZQV\VWHPDWLFUHYLHZLQ&KDSWHU
5LVNFODVVLȴFDWLRQVPD\QRWRQO\QHHGWREHEDVHGRQFDQFHUGLDJQRVLVEXWDOVR
RQWKHPRPHQWRIRYDULDQWLVVXHFU\RSUHVHUYDWLRQ$OWKRXJKLWLVFRQVLGHUHGLPSRUWDQW
WR KDUYHVW RYDULDQ WLVVXH EHIRUH WKH VWDUW RI JRQDGRWR[LF WKHUDS\ WR SUHYHQW WLVVXH
GDPDJH LW KDV EHHQ VXJJHVWHG WKDW LQ OHXNDHPLD SDWLHQWV RYDULDQ WLVVXH PD\ EHVW
EH FU\RSUHVHUYHG GXULQJ D UHPLVVLRQ SKDVH WKDW LV LQGXFHGZLWK FKHPRWKHUDS\ZLWK
D ORZ ULVNRIRYDULDQGDPDJHEXWEHIRUHERQHPDUURZ WUDQVSODQWDWLRQ1DPHO\QR
RQFRORJLFDOGLVHDVHZDVREVHUYHG LQPLFHUHFHLYLQJRYDULDQWUDQVSODQWV IURPSDWLHQWV
LQ D UHPLVVLRQ SKDVH 7KH H[DFW GL΍HUHQFHV LQ WKH ULVN RI UHFXUUHQW GLVHDVH DIWHU
DXWRWUDQVSODQWDWLRQRIWLVVXHWKDWZDVFU\RSUHVHUYHGGXULQJDUHPLVVLRQSKDVHYHUVXV
DQDFWLYHGLVHDVHSKDVHVWLOOQHHGVWREHGHWHUPLQHG7KLVLVDOVRWUXHIRUWKHW\SHDQG
GRVHRIFKHPRWKHUDS\DGPLQLVWHUHGSULRUWRRYDULDQWLVVXHFU\RSUHVHUYDWLRQZRXOG\LHOG
WKHRSWLPDOUHVXOWZLWKUHVSHFWWRERWKVDIHW\DQGRYDULDQWLVVXHVXUYLYDO
7KHFRQFHSWRISXUJLQJPHWDVWDWLFFHOOVIURPRYDULDQWLVVXHKDVQRWEHHQH[WHQVLYHO\
VWXGLHGΖQDVLQJOHVWXG\XVLQJKXPDQRYDULDQWLVVXHEURXJKWLQWRVXVSHQVLRQEUHDVW
FDQFHU FHOOV FRXOG EH SDUWLDOO\ SXUJHG XVLQJ DFWLYDWHG O\PSKRF\WHV DQG DQWLERGLHV 
8QIRUWXQDWHO\ H΍HFWLYH FDQFHU FHOO SXUJLQJ IURP LQWDFW DQG YLDEOH RYDULDQ WLVVXH
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IUDJPHQWVFRQWDLQLQJWXPRXUPHWDVWDVHVKDVQRW\HWEHHQUHSRUWHG)RU WKHSXUJLQJ
RI FDQFHU FHOOV IURP ERQH PDUURZ WUDQVSODQWV SXUJLQJ WHFKQLTXHV XVLQJ YLUXVHV
PRQRFORQDODQWLERGLHVK\SHUWKHUPLDRUH[YLYRFKHPRWKHUDS\KDYHEHHQGHVFULEHG 
$OWKRXJK WKH ELRSK\VLFDO H΍HFWV RI K\SHUWKHUPLD DUH QRW \HW IXOO\ XQGHUVWRRG 
WXPRXUDSRSWRVLVDQGDGLVUXSWLRQLQWKHH[SUHVVLRQRINH\PLWRWLFUHJXODWRUVKDYHEHHQ
REVHUYHG DIWHU K\SHUWKHUPLD +\SHUWKHUPLD LQ FRPELQDWLRQ ZLWK LQWUDSHULWRQHDO
FKHPRSHUIXVLRQKDVEHHQFOLQLFDOO\DSSOLHGIRULQWUDDEGRPLQDOFDQFHU+Ζ3(&KHDWHG
LQWUDSHULWRQHDO FKHPRWKHUDS\ 7R GDWH K\SHUWKHUPLD DQG RWKHU DSSURDFKHV IRU
WXPRXUFHOOSXUJLQJWRHQKDQFHWKHVDIHW\RIRYDULDQWLVVXHDXWRWUDQVSODQWDWLRQKDYH
QRW\HWEHHQLQYHVWLJDWHGIRUFOLQLFDODSSOLFDWLRQ3XUJLQJWHFKQLTXHVFRXOGYHU\ZHOOEH
LQYHVWLJDWHGXVLQJWKHPRGHOV\VWHPGHYHORSHGLQ&KDSWHU
$VWKHVDIHW\RIDXWRWUDQVSODQWDWLRQRIRYDULDQWLVVXHLQFDQFHUVXUYLYRUVFDQQRW\HW
EH JXDUDQWHHG DWWHPSWV KDYH EHHQPDGH WR ȴQG DOWHUQDWLYH DSSURDFKHV IRU IHUWLOLW\
SUHVHUYDWLRQ (PEHGGLQJ LVRODWHG IROOLFOHV LQ DQ ȊDUWLȴFLDO RYDU\ȋ LV RQH RSWLRQ WKDW
PD\ EHFRPH FOLQLFDOO\ DYDLODEOH LQ WKH IXWXUH WR SUHYHQW WKH QHHG IRU RYDULDQ WLVVXH
DXWRWUDQVSODQWDWLRQ:LWKWKLVWHFKQLTXHIROOLFOHVDUHLVRODWHGIURPWKHRYDULDQWLVVXH
DQG PL[HG ZLWK ȴEULQRJHQ WR IRUP D ELRGHJUDGDEOH VFD΍ROG LQ ZKLFK IROOLFOHV DQG
RYDULDQFHOOVDUH WUDQVSODQWHG$XWRJUDIWLQJ LQPLFH IROORZHGE\ WKH UHWUDQVSODQWDWLRQ
RI VXFKDQDUWLȴFLDORYDU\KDV UHFHQWO\ OHG WR VXUYLYDO DQGJURZWKRIPXULQH IROOLFOHV 
$QRWKHUVWUDWHJ\HOLPLQDWLQJWKHQHHGIRUDXWRWUDQVSODQWDWLRQRIRYDULDQWLVVXHLQFOXGHV
[HQRWUDQVSODQWDWLRQ &U\RSUHVHUYHG DQG WKDZHG KXPDQ RYDULDQ WLVVXH IUDJPHQWV
KDYH EHHQ VXFFHVVIXOO\ [HQRWUDQVSODQWHG WR PLFH UHVXOWLQJ LQ IROOLFOH GHYHORSPHQW
DQG VXFFHVVIXO RRF\WH UHWULHYDO+RZHYHUPDMRU HWKLFDO LVVXHV RQ WKH VDIHW\ RI WKLV
WHFKQLTXH IRUR΍VSULQJDVZHOO DV WKH ULVNRI WUDQVPLWWLQJPXULQH LQIHFWLRXVGLVHDVHV
VKRXOGVWLOOEHUHVROYHG
7ZR ODVW DOWHUQDWLYHV WR WKH DXWRWUDQVSODQWDWLRQ RI RYDULDQ WLVVXH LQFOXGH in vitro 
PDWXUDWLRQDQG WKH UHWULHYDORIRRJRQLDO VWHPFHOOV ΖWKDVEHHQDWWHPSWHG WR LVRODWH
DQG PDWXUH SULPRUGLDO RYDULDQ IROOLFOHV IURP FU\RSUHVHUYHGWKDZHG RYDULDQ WLVVXH
using in vitroIROOLFOHJURZWKDQGPDWXUDWLRQ$OWKRXJKPLFHKDYHEHHQERUQDIWHUin vitro 
PDWXUDWLRQ RI SULPRUGLDO IROOLFOHV VLQFH  LW UHPDLQV FKDOOHQJLQJ WR GHYHORS D
FXOWXUHV\VWHPWKDWZRXOGDOORZin vitroJURZWKDQGPDWXUDWLRQRIhumanRRF\WHVIURP
WKHPRVW LPPDWXUH VWDJHV WR IXOO\ GHYHORSHG RRF\WHV )XUWKHUPRUH LW LV FXUUHQWO\
XQNQRZQ ZKHWKHU WKH HVWDEOLVKPHQW RI JHQRPH LPSULQWLQJ Ȃ HVVHQWLDO IRU SUH DQG
SRVWQDWDOJURZWKDQGPHWDEROLVPȂ LVFRUUHFW IRU in vitroPDWXUHGKXPDQRRF\WHV 
$QRWKHU SRVVLEOH IXWXUH DOWHUQDWLYH WR WKH DXWRWUDQVSODQWDWLRQ RI RYDULDQ IUDJPHQWV
LQFOXGHVWKHUHWULHYDORIRRJRQLDOVWHPFHOOVIURPRYDULDQWLVVXH$OWKRXJKLWLVDFHQWUDO
EHOLHIWKDWIHPDOHVDUHERUQZLWKDȴQLWHQXPEHURIRRF\WHVPLWRWLFDOO\DFWLYHJHUPFHOOV
NQRZQDVRRJRQLDOVWHPFHOOVKDYHUHFHQWO\EHHQLGHQWLȴHGLQKXPDQRYDULDQWLVVXH 
)RU IHUWLOLW\ SUHVHUYDWLRQ RRJRQLDO VWHP FHOOV UHWULHYHG IURP FU\RSUHVHUYHG RYDULDQ
WLVVXHFRXOGEHLQMHFWHGLQWRWKHSDWLHQWȇVUHPDLQLQJRYDU\ZKHUHWKH\FRXOGWKHRUHWLFDOO\
UHVXOWLQQHRRRJHQHVLVDQGJHQHUDWHDQHZSRSXODWLRQRIIROOLFOHVΖQDGGLWLRQRRF\WHV
196 | &KDSWHU
9
PLJKWEHGHULYHGIURPRRJRQLDOVWHPFHOOVWKDWFRXOGEHXVHGIRUin vitroIHUWLOLVDWLRQ 
+RZHYHUWKHH[LVWHQFHRIRRJRQLDOVWHPFHOOVLQKXPDQVKDVEHHQGHEDWHGDQGWKLVȴHOG
RIUHVHDUFKLVSURPLVLQJEXWVWLOOYHU\PXFKLQLWVLQIDQF\ 
7RVXPPDULVHDZLGHUDQJHRIVWUDWHJLHVWRHQKDQFHRUHYHQJXDUDQWHHWKHVDIHW\RI
UHVWRULQJIHUWLOLW\DIWHURYDULDQWLVVXHFU\RSUHVHUYDWLRQDUHFXUUHQWO\EHLQJLQYHVWLJDWHG
7KHVHDSSURDFKHVLQFOXGHWKHGHYHORSPHQWRIGLDJQRVWLFWRROVIRUGHWHFWLQJFDQFHUFHOOV
LQRYDULDQWLVVXHSXUJLQJWHFKQLTXHVWRHOLPLQDWHFDQFHUFHOOVIURPRYDULDQWLVVXHDQG
VWUDWHJLHVWRUHVWRUHUHSURGXFWLYHSRWHQWLDOZLWKRXWWKHQHHGWRWUDQVSODQWWKHRYDULDQ
JUDIW
3DUW%(ɝFDF\DQGHɝFLHQF\RIRYDULDQWLVVXHFU\RSUHVHUYD
tion and thawing
0DLQȴQGLQJV
:KDW LV WKH HɝFDF\RI RYDULDQ WLVVXH FU\RSUHVHUYDWLRQ DQG WKDZLQJXVLQJ WKHSURWRFROV IURPD
major European centre? (Chapter 5)     
ΖQRXUKDQGV WKHYLDELOLW\RIKXPDQRYDULDQWLVVXHZDVQRW IXOO\SUHVHUYHGGXULQJFU\RSUHVHUYDWLRQDQG
WKDZLQJDFFRUGLQJWRDFOLQLFDOO\VXFFHVVIXOSURWRFRO
:KDW LV WKHGL΍HUHQFH LQ WKHHɝFDF\DQGHɝFLHQF\RI WZRYHU\GL΍HUHQWSURWRFROV IRU FU\RSUH
servation and thawing on the viability of ovarian cortex tissue? (Chapter 6)
:HIRXQGDFU\RSUHVHUYDWLRQSURWRFROXVLQJGLPHWK\OVXOIR[LGH'062WREHDVVRFLDWHGZLWKDVWDWLVWLFDOO\
VLJQLȴFDQWO\ EHWWHU IROOLFOH DQG RYHUDOO WLVVXH YLDELOLW\ DIWHU WKDZLQJZKHQ FRPSDUHG WR D SURWRFRO XVLQJ
HWK\OHQHJO\FRO:LWKUHVSHFWWRWKDZLQJDVKRUWDQGHɝFLHQWSURWRFROOHGWRDVLPLODUSHUFHQWDJHRIOLYLQJ
IROOLFOHVDQGRYHUDOOWLVVXHYLDELOLW\DVDOHQJWK\WKDZLQJSURWRFROEDVHGRQFRQWLQXRXVGLOXWLRQ
ΖQWHUSUHWDWLRQDQGGLVFXVVLRQRIWKHPDLQȴQGLQJV
$VZH IRXQG WKDWSURWRFROV IRU FU\RSUHVHUYDWLRQDQG WKDZLQJRIRYDULDQ WLVVXHGL΍HU
LQ WKHLU H΍HFWV RQ WLVVXH YLDELOLW\ LW LV YHU\ OLNHO\ WKDW WKH HɝFDF\ RI RYDULDQ WLVVXH
FU\RSUHVHUYDWLRQFRXOGEHLPSURYHG&KDSWHUDQGΖQIRUPDWLRQDERXWHɝFDF\PLJKW
DOVRIDFLOLWDWHHɝFLHQF\DVWKHSURWRFROFRVWLQJWKHOHDVWWLPHKXPDQH΍RUWPDWHULDO
DQGPRQH\FDQEHFKRVHQLILWSUHVHUYHVWLVVXHYLDELOLW\DWOHDVWDVJRRGDVRWKHUOHVV
HɝFLHQWSURWRFROV&RQWUDGLFWRU\UHVXOWVKDYHEHHQUHSRUWHGIRUWKHHɝFDF\RIYDULRXV
VORZIUHH]LQJ DQG WKDZLQJ SURWRFROV $IWHU FU\RSUHVHUYDWLRQ XVLQJ '062 D EHWWHU
IROOLFOHXOWUDVWUXFWXUHDQGPRUSKRORJ\DQGDKLJKHUSHUFHQWDJHRI OLYLQJ IROOLFOHVZHUH
IRXQGZKHQFRPSDUHGWRHWK\OHQHJO\FROIRUKXPDQVKHHSRUJRDWRYDULDQWLVVXH 
7KHVH UHVXOWV DUH FRQFRUGDQW ZLWK WKH UHVXOWV REWDLQHG IURP RXU VWXG\ &KDSWHU 
XVLQJKXPDQPDWHULDO+RZHYHULQVWXGLHVXVLQJERYLQHRUDJRXWLWLVVXH'062GLGQRW
LPSURYHWKHSUHVHUYDWLRQRIWKHIROOLFOHVXUYLYDODQGXOWUDVWUXFWXUHZKHQFRPSDUHGWR
HWK\OHQHJO\FRO$SDUWIURPWKHW\SHRIFU\RSURWHFWDQWVXVHGWKHFRQFHQWUDWLRQRIWKH
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FU\RSURWHFWDQWKDVEHHQUHODWHGWRWKHRYDULDQWLVVXHȇVYLDELOLW\SRVWFU\RSUHVHUYDWLRQ
DQG WKDZLQJ ΖQ FRQWUDVW OLPLWHG DWWHQWLRQ LV EHLQJ SDLG WR WKH H΍HFWV RI YDULRXV
WKDZLQJWHFKQLTXHVZLWKPRVWVWXGLHVHYDOXDWLQJWLVVXHYLDELOLW\DIWHUDVLQJOHFRPELQHG
FU\RSUHVHUYDWLRQWKDZLQJSURWRFRORUYDULRXVFU\RSUHVHUYDWLRQPHWKRGVFRPELQHGZLWK
DVLQJOHWKDZLQJSURWRFRO$VVLJQLȴFDQWLVFKDHPLFLQMXU\LVWKRXJKWWRRFFXUDIWHU
WKH WUDQVSODQWDWLRQRI DQ DYDVFXODU RYDULDQ JUDIW LW VHHPV YLWDO WR VWULYH IRU WKHEHVW
JUDIWVXUYLYDOGXULQJWKHFU\RSUHVHUHYDWLRQDQGWKDZLQJSURFHVV$VWKHLQWHJULW\RIWKH
VWURPDLVHVVHQWLDOIRUWKHQHRYDVFXODULVDWLRQSURFHVVDIWHUJUDIWLQJLWLVHVVHQWLDOWKDW
GXULQJRSWLPLVDWLRQRIFU\RSUHVHUYDWLRQWKDZLQJSURWRFROVQRWRQO\WKHYLDELOLW\RIWKH
IROOLFOHVLVWDNHQLQWRDFFRXQWEXWDOVRWKHYLDELOLW\RIWKHVWURPDOFHOOFRPSDUWPHQW$Q
LPSURYHGSUHVHUYDWLRQRIWKHVWURPDOWLVVXHXOWUDVWUXFWXUHKDVEHHQVXJJHVWHGZLWKWKH
XVHRIYLWULȴFDWLRQLQVWHDGRIVORZIUHH]LQJ1HYHUWKHOHVVFRQWUDGLFWRU\ȴQGLQJVKDYH
EHHQUHSRUWHGZLWKUHJDUGWRWKHH΍HFWVRIYLWULȴFDWLRQRIKXPDQRYDULDQWLVVXHZLWK
VRPHUHFRPPHQGLQJVORZIUHH]LQJWHFKQLTXHVDQGRWKHUVUHFRPPHQGLQJYLWULȴFDWLRQ
7R VROYH WKH SUREOHP RI LVFKDHPLD DIWHU WKH DXWRWUDQVSODQWDWLRQ RI DYDVFXODU
FRUWH[ IUDJPHQWV WKH FU\RSUHVHUYDWLRQ DQG DXWRWUDQVSODQWDWLRQ RI DQ LQWDFW RYDU\ Ȃ
LQFOXGLQJ LWV YDVFXODUSHGLFOH ȂKDVEHHQSURSRVHG 7KLV WHFKQLTXHDOORZV LPPHGLDWH
UHYDVFXODULVDWLRQRIWKHWUDQVSODQWYLDYDVFXODUDQDVWRPRVHV7KHSURFHGXUHKRZHYHU
LV FRPSOH[ DQG UHTXLUHV DGYDQFHG ODERUDWRU\ DQG VXUJLFDO VNLOOV ΖQ DGGLWLRQ WKH
DXWRWUDQVSODQWDWLRQRI DQHQWLUHRUJDQJUHDWO\HQKDQFHV WKH ULVNRI UHLQWURGXFWLRQRI
WKH QHRSODVWLF GLVHDVH YLD WXPRXU FHOOV WKDW KDYHPHWDVWDVLVHG WR WKH RYDU\ )LQDOO\
WKHHOHYDWHGULVNRIYDVFXODUWKURPERVLVLQWKHVPDOODQDVWRPRVHGYHVVHOVFRXOGOHDG
WR WKH ORVVRI WKHHQWLUHRYDU\*LYHQ WKHVHGLɝFXOWLHVZLWK WKH WUDQVSODQWDWLRQRI DQ
HQWLUHRYDU\RWKHUVUHVHDUFKHUVKDYHIRFXVVHGRQKRZWRPLQLPLVHLVFKDHPLFGDPDJH
DIWHU WKH DXWRWUDQVSODQWDWLRQ RI RYDULDQ FRUWH[ IUDJPHQWV 6WUDWHJLHV SURSRVHG WR
PLQLPLVH GDPDJH DIWHU RYDULDQ IUDJPHQW WUDQVSODQWDWLRQ LQFOXGH WKH DGPLQLVWUDWLRQ
RIDQWLR[LGDQWVWRQHXWUDOLVHR[\JHQIUHHUDGLFDOVJURZWKIDFWRUVSODWHOHWULFK
SODVPDFRQWDLQLQJDKLJKFRQFHQWUDWLRQRIJURZWKIDFWRUV or gonadotrophins to 
XSUHJXODWHYDVFXODUHQGRWKHOLDOJURZWKIDFWRU 9(*)+RZHYHU WKHHɝFDF\RI WKHVH
SURPLVLQJVWUDWHJLHVQHHGVWREHIXUWKHULQYHVWLJDWHG$WWHQWLRQKDVDOVREHHQSDLGWR
VSLQJLRVLQHSKRVSKDWHDVDQDQJLRJHQLFIDFWRU7KHWUDQVSODQWDWLRQRIKXPDQRYDULDQ
WLVVXHWRPLFHWUHDWHGZLWKVSKLQJLRVLQHSKRVSKDWHUHVXOWHGLQDQLQFUHDVHGGHQVLW\RI
EORRGYHVVHOVDQGVWURPDOFHOOVZKHQFRPSDUHGWRWKHWUDQVSODQWDWLRQRIIUDJPHQWVWR
XQWUHDWHGPLFH$VDQDOWHUQDWLYHWRPHGLFDWLRQDQJLRJHQHVLVKDVEHHQPHFKDQLFDOO\
VWLPXODWHGLQSDWLHQWVUHFHLYLQJDXWRWUDQVSODQWDWLRQE\FUHDWLQJDZRXQGEHGRQHZHHN
EHIRUHWUDQVSODQWLQJWKHRYDULDQFRUWH[IUDJPHQWVWRWKHJUDQXODWLRQWLVVXHWZRVWHSV
ODSDURVFRS\ 
7RVXPPDULVH NQRZOHGJHDERXW WKHH΍HFWVRI YDULRXV FU\RSUHVHUYDWLRQDQG WKDZLQJ
SURWRFROVRQSUHJQDQF\FKDQFHVDIWHUDXWRWUDQVSODQWDWLRQ LV OLPLWHG+RZHYHUEDVHG
RQVWXGLHVPHDVXULQJ WKHH΍HFWRIYDULRXVSURWRFROVRQRYDULDQWLVVXHYLDELOLW\ LWFDQ
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EH FRQFOXGHG WKDW SURWRFROV VKRXOG EH HYDOXDWHG DQG LPSURYHG 9DULRXV VWUDWHJLHV
KDYH EHHQ SURSRVHG DLPLQJ DW UHGXFLQJ LVFKDHPLF GDPDJH DIWHU RYDULDQ WLVVXH
DXWRWUDQVSODQWDWLRQDOWKRXJK WKHFOLQLFDOHɝFDF\RI WKHVHVWUDWHJLHVVWLOOQHHGV WREH
GHWHUPLQHG
Part C - Patient-centeredness, timeliness, and equitability of 
female fertility preservation care
0DLQȴQGLQJV
Are there any changes in the numbers and characteristics of Dutch female cancer patients receiving 
fertility preservation consultation during time? (Chapter 7)
7KHQXPEHURISDWLHQWVFRXQVHOOHGDQQXDOO\ LQFUHDVHGGXULQJRXUVWXG\SHULRG Ȃ3DWLHQWV
ZKRZHUHFRXQVHOOHGVLQFH-XQHWHQGHGWREH\RXQJHUDQGPRUHIUHTXHQWO\ODFNHGDVWDEOHSDUWQHU
UHODWLRQVKLSWKDQSDWLHQWVFRXQVHOOHGHDUOLHU)XUWKHUPRUHSDWLHQWVZKRZHUHFRXQVHOOHGVLQFH-XQH
PRUHIUHTXHQWO\SURFHHGHGZLWKIHUWLOLW\SUHVHUYDWLRQ
What are the current referral rates of girls and young women with cancer for fertility preservation 
consultation in a setting with reimbursement of fertility preservation services? (Chapter 7)  
ΖQ   RI WKH QHZO\ GLDJQRVHG JLUOV DQG \RXQJ ZRPHQ ZLWK FDQFHU ZHUH UHIHUUHG IRU IHUWLOLW\
SUHVHUYDWLRQFRQVXOWDWLRQZLWKDVSHFLDOLVWLQUHSURGXFWLYHPHGLFLQH
:KLFKGHWHUPLQDQWVLQȵXHQFHWKHUHIHUUDORIZRPHQIRUIHUWLOLW\SUHVHUYDWLRQ"&KDSWHU 
5HIHUUDOGLVSDULWLHVZHUHLGHQWLȴHGZLWKUHVSHFWWRDJHDQGGLDJQRVLV)XUWKHUPRUHWKHUHIHUUDORIIHPDOH
FDQFHUSDWLHQWVIRUIHUWLOLW\SUHVHUYDWLRQGHSHQGHGRQDSK\VLFLDQȇVSURIHVVLRQFROODERUDWLRQZLWKSDWLHQWVȇ
DVVRFLDWLRQV LQLWLDWLRQ RI GLVFXVVLRQ DERXW IHUWLOLW\ SUHVHUYDWLRQ ZLWK WKH SDWLHQW DQG WKH SK\VLFLDQȇV
NQRZOHGJHDERXWZKHUHWRUHIHUDSDWLHQWIRUIXUWKHUFRXQVHOOLQJ
How do Dutch female patients experience consultation and decision-making with respect to 
fertility preservation? (Chapter 8)      
ΖQJHQHUDOSDWLHQWVKDGSRVLWLYHH[SHULHQFHVZLWKIHUWLOLW\SUHVHUYDWLRQFRQVXOWDWLRQ
$UHSDWLHQWVȇH[SHULHQFHVZLWKIHUWLOLW\SUHVHUYDWLRQFRQVXOWDWLRQDVVRFLDWHGZLWKGHFLVLRQDOFRQȵLFW
during decision-making? (Chapter 8)    
3DWLHQWVȇQHJDWLYHH[SHULHQFHVZLWKIHUWLOLW\SUHVHUYDWLRQFRQVXOWDWLRQDUHUHODWHGWRGHFLVLRQDOFRQȵLFW
'RHV GHFLVLRQDO FRQȵLFW GXULQJ GHFLVLRQPDNLQJ ZLWK UHVSHFW WR IHUWLOLW\ SUHVHUYDWLRQ UHODWH WR
decision regret? (Chapter 8)       
+LJKGHFLVLRQDOFRQȵLFWZLWKUHVSHFWWRWKHIHUWLOLW\SUHVHUYDWLRQGHFLVLRQLVDVVRFLDWHGZLWKGHFLVLRQUHJUHW
ΖQWHUSUHWDWLRQDQGGLVFXVVLRQRIWKHPDLQȴQGLQJV
“Hearing that my fertility was in jeopardy was almost more devastating than the cancer 
diagnosis.”DIHPDOHSDWLHQWUHȵHFWLQJRQWKHWLPHRIGLDJQRVLV
7KLV VWDWHPHQW LOOXVWUDWHV WKH QHHG IRU KLJK TXDOLW\ IHUWLOLW\ SUHVHUYDWLRQ FRXQVHOOLQJ
DQGFDUHIRUIHPDOHSDWLHQWVZKRDUHFRQIURQWHGZLWKWKHGRXEOHMHRSDUG\RIDFDQFHU
GLDJQRVLVDQGLQIHUWLOLW\ULVNV'HVSLWHWKLVQHHGRQO\DPLQRULW\RIWKHQHZO\GLDJQRVHG
FDQFHU SDWLHQWV UHFHLYHV VXɝFLHQW LQIRUPDWLRQ DQG VXSSRUW WR PDNH D KLJK TXDOLW\
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IHUWLOLW\SUHVHUYDWLRQGHFLVLRQΖQDFFRUGDQFHZLWKRXUȴQGLQJV&KDSWHUORZUHIHUUDO
SHUFHQWDJHVIRUIHUWLOLW\SUHVHUYDWLRQFRQVXOWDWLRQRIWRZHUHIRXQGLQRWKHU
VWXGLHV HYHQ WKRXJKJXLGHOLQHV UHFRPPHQG UHIHUUDO:KHQSDWLHQWVDUHEHLQJ
UHIHUUHG WRDVSHFLDOLVW LQ UHSURGXFWLYHPHGLFLQH WKLV UHIHUUDO LVQRWDOZD\V WLPHO\DV
FKHPRWKHUDS\PD\ KDYH VWDUWHG DOUHDG\ 3DWLHQWV FRPPHQWHG WKDW WKH QHHG IRU D
TXLFNGHFLVLRQGLGQRWDOORZWKHPWRREWDLQHQRXJKNQRZOHGJHPDNHDGHFLVLRQDQG
IHHOFRQȴGHQWDERXWWKLVGHFLVLRQ'HVSLWHWKLVWKHPHGLDQWLPHIURPGLDJQRVLVWR
IHUWLOLW\SUHVHUYDWLRQFRQVXOWDWLRQKDVEHHQVKRZQWREHUHODWLYHO\ORQJZLWKDPHGLDQ
LQWHUYDOEHWZHHQGLDJQRVLVDQGUHIHUUDORIGD\VDQGDPHGLDQWLPHIURPUHIHUUDOWR
FRQVXOWDWLRQRIGD\V 
ΖQDFFRUGDQFHZLWKRXURZQVWXG\&KDSWHUGLVSDULWLHVLQWKHUHIHUUDOIRUIHUWLOLW\
SUHVHUYDWLRQFRQVXOWDWLRQKDYHEHHQREVHUYHGZLWKUHVSHFWWRSDWLHQWVȇGHPRJUDSKLF
VRFLRHFRQRPLFVWDWXVDQGFOLQLFDOFKDUDFWHULVWLFV LOOXVWUDWLQJ LQHTXLW\ LQ WKHDFFHVV
WR FDUH ΖQRUGHU WREHDEOH WRGHVLJQVWUDWHJLHV WR LPSURYHDFFHVV WR IHPDOH IHUWLOLW\
SUHVHUYDWLRQFDUH IRUDOOSDWLHQWV WKHEDUULHUVDQG IDFLOLWDWRUV IRU UHIHUUDOQHHG WREH
HOXFLGDWHGȴUVW2QHRIWKHEDUULHUVIRUUHIHUUDODSSHDUVWREHWKHGRFWRUVȇLQWHUSUHWDWLRQ
RISDWLHQWVȇZLVKHVQHHGVDQGFDSDELOLWLHVΖQDFFRUGDQFHZLWKRXUȴQGLQJWKDWUHIHUUDO
GHSHQGV RQ D SDWLHQWȇV DJH DQG GLDJQRVLV &KDSWHU  SDWLHQWV LQ D VWXG\ IURP WKH
8QLWHG6WDWHVRI$PHULFDKDGDWKUHHWLPHVKLJKHUFKDQFHLIWKH\ZHUHEHORZWKHDJHRI
\HDUVDQGDWLPHVKLJKHUFKDQFHRIUHIHUUDOLIWKH\KDGEUHDVWFDQFHULQVWHDGRI
DQRWKHURQFRORJLFDOGLVHDVH0RUHRYHUSDWLHQWVLQWKLVVWXG\KDGDWZRWLPHVKLJKHU
FKDQFHWREHUHIHUUHGLIWKH\ZHUH&DXFDVLDQDQGDIRXUWLPHVKLJKHUFKDQFHLIWKH\ZHUH
QXOOLSDURXVΖQDQRWKHUVWXG\WUHQGVWRZDUGVDEHWWHUUHIHUUDORISDURXVZRPHQZRPHQ
EHORZWKHDJHRIDQGKLJKO\HGXFDWHGZRPHQZHUHREVHUYHG3DWLHQWVZHUHOHVV
RIWHQUHIHUUHGLIWKH\ZHUHXQLQVXUHGRUZKHQWKHLUSK\VLFLDQSHUFHLYHGWKDWWKH\FRXOG
QRWD΍RUGWKHWUHDWPHQW$FFRUGLQJWR%ULWLVKRQFRORJLVWVWKHPRVWFRPPRQEDUULHUV
WRLQLWLDWHDGLVFXVVLRQUHJDUGLQJIHUWLOLW\SUHVHUYDWLRQRQHRIWKHGHWHUPLQDQWVRIQRQ
UHIHUUDOLQRXUVWXG\LQ&KDSWHUZHUHLOOQHVVRIWKHSDWLHQWWKDWZRXOGQRWDOORZGHOD\
LQWUHDWPHQWWRSXUVXHIHUWLOLW\SUHVHUYDWLRQDSDWLHQWȇVSRRUSURJQRVLVDQG
DKRUPRQDOO\VHQVLWLYHWXPRXU$SDUWIURPWKHVHWKUHHPRVWLPSRUWDQWEDUULHUV
IRUWKHGLVFXVVLRQRIWKHWRSLFZLWKDSDWLHQWRQFRORJLVWVUHSRUWHGWKDWWKHLUGLVFXVVLRQ
ZDVLQȵXHQFHGE\WKHSDULW\VH[XDORULHQWDWLRQSDUWQHUUHODWLRQVKLSVWDWXVDQGZHDOWK
RIWKHSDWLHQW 
2UJDQLVDWLRQDOIDFWRUVWKDWZHUHUHSRUWHGWRFRQWULEXWHWRWKHFXUUHQWORZUHIHUUDO
UDWHV LQFOXGH WLPH DYDLODEOH WR GLVFXVV IHUWLOLW\ SUHVHUYDWLRQ WKH DYDLODELOLW\ RI
LQIRUPDWLRQDO UHVRXUFHV DQG WKH ODFN RI UHIHUUDO VLWHV RU FROODERUDWLQJ UHSURGXFWLYH
VSHFLDOLVWVΖQGHHGRQFRORJLFDOVSHFLDOLVWVLQRXURZQVWXG\&KDSWHUDOVRUHIHUUHG
SDWLHQWVPRUHRIWHQ LI WKH\ NQHZZKHUH WKH\ FRXOG UHIHUSDWLHQWV ΖQ FRQWUDVW WRRXU
RZQ ȴQGLQJV IHUWLOLW\ SUHVHUYDWLRQ KDV EHHQ IRXQG WR EHPRUH IUHTXHQWO\ GLVFXVVHG
E\ IHPDOH SK\VLFLDQV SK\VLFLDQV \RXQJHU WKDQ  \HDUV RI DJH SK\VLFLDQV ZKR KDG
NQRZOHGJHDERXWIHUWLOLW\SUHVHUYDWLRQDSRVLWLYHDWWLWXGHWRZDUGVIHUWLOLW\SUHVHUYDWLRQ
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DQGSK\VLFLDQVZKRURXWLQHO\DVNHGSDWLHQWVDERXWIHUWLOLW\SUHVHUYDWLRQ2QFRORJLVWV
WKHPVHOYHVLQGLFDWHGWKDWDODFNRINQRZOHGJHDQGSHUFHLYHGSRRUVXFFHVVUDWHVRIIHUWLOLW\
SUHVHUYDWLRQZHUHPDMRUEDUULHUVIRULQLWLDWLQJGLVFXVVLRQVDERXWIHUWLOLW\SUHVHUYDWLRQ 
$IWHUKDYLQJ LGHQWLȴHGWKHYDULRXVGHWHUPLQDQWVUHODWHGWRWKHVXERSWLPDOUHIHUUDO
SUDFWLFHV DQG DGKHUHQFH WR JXLGHOLQHV VWUDWHJLHV WR RYHUFRPHEDUULHUV DQG LPSURYH
FOLQLFDOSUDFWLFHVKRXOGEHGHYHORSHGLPSOHPHQWHGDQGHYDOXDWHG3URSRVHGVWUDWHJLHV
LQFOXGH VHPLQDUV RQ WKH WRSLF LQ WKH FRPPXQLW\ SV\FKRHGXFDWLRQ WR IDFLOLWDWH WKH
GLVFXVVLRQ RU MRLQW WUDLQLQJ HYHQWV ZLWK J\QDHFRORJLVWV VSHFLDOLVHG LQ UHSURGXFWLYH
PHGLFLQH$VQRWNQRZLQJZKHUHWRUHIHUDSDWLHQWZDVIRXQGWRQHJDWLYHO\LQȵXHQFH
UHIHUUDO LQRXUVWXG\ &KDSWHU LQIRUPDWLRQPDWHULDOVRU WKHDELOLW\ WRFDOODQH[SHUW
DWDQ\ WLPHPD\ IDFLOLWDWH UHIHUUDO1HYHUWKHOHVVDQHYDOXDWLRQRI WKHH΍HFWVRI WKHVH
LQWHUYHQWLRQVKDVQRW\HWEHHQSHUIRUPHGDQGWKHUHPLJKWEHDGGLWLRQDOXVHIXOVWUDWHJLHV
DVZHOO
$IWHU UHIHUUDO IRU IHUWLOLW\ SUHVHUYDWLRQ FRQVXOWDWLRQ SDWLHQWV QHHG WR PDNH DQ
LUUHYHUVLEOHFKRLFHIRUWKHLUIXWXUHLQDYHU\WURXEOHVRPHWLPHSHULRGRIWKHLUOLYHV*LYHQ
WKHQDWXUHRI WKH IHUWLOLW\SUHVHUYDWLRQGHFLVLRQ LWVHHPVYLWDO IRU IHUWLOLW\SUHVHUYDWLRQ
FRXQVHOORUV WR SURYLGH FDUH WKDW LV UHVSHFWIXO RI DQG UHVSRQVLYH WR LQGLYLGXDO SDWLHQW
SUHIHUHQFHVQHHGVDQGYDOXHVDQGWRHQVXUHWKDWSDWLHQWYDOXHVJXLGHWKHGHFLVLRQLH
WRSURYLGHSDWLHQWFHQWHUHGFDUH$OWKRXJKSDWLHQWVFRQIURQWHGZLWKWKHGHFLVLRQIRU
IHUWLOLW\SUHVHUYDWLRQKDYHUHSRUWHGGLɝFXOWLHVLQGHFLVLRQPDNLQJSDWLHQWVZKRUHFHLYHG
FRXQVHOOLQJ IURP D VSHFLDOLVW LQ UHSURGXFWLYH PHGLFLQH UHSRUWHG ORZHU GLɝFXOWLHV LQ
GHFLVLRQPDNLQJDQG ORZHU OHYHOVRIGHFLVLRQ UHJUHW WKDQ WKRVHZKRGLGQRW UHFHLYH
WKLVRSSRUWXQLW\ΖQRXUVWXG\&KDSWHUSDWLHQWH[SHULHQFHVGHFLVLRQDOFRQȵLFWDQG
GHFLVLRQ UHJUHWZHUHDVVRFLDWHGZLWKHDFKRWKHU 7KLV LV LQDFFRUGDQFHZLWKSUHYLRXV
VWXGLHV SRLQWLQJ RXW DQ DVVRFLDWLRQ EHWZHHQ WKH DPRXQW RI LQIRUPDWLRQ SURYLGHG WR
SDWLHQWVSDWLHQWVȇNQRZOHGJHRQWKHWRSLFDQGWKHLURSSRUWXQLWLHVWRDVNTXHVWLRQVRQ
WKHRQHKDQG DQG UHGXFHGGHFLVLRQDO FRQȵLFW RU HYHQ UHJUHW RQ WKHRWKHUKDQG 
([FHSWIRUVWXGLHVIRFXVVLQJRQSDWLHQWVȇNQRZOHGJHSUHYLRXVVWXGLHVKDYHQRWDGGUHVVHG
DSRVVLEOHDVVRFLDWLRQEHWZHHQFDUHWKDWLVUHVSRQVLYHWRSDWLHQWVȇSUHIHUHQFHVYDOXHV
DQGQHHGVDQGWKHGHYHORSPHQWRIGHFLVLRQDOFRQȵLFWRUGHFLVLRQUHJUHW3K\VLFLDQVDUH
VHDUFKLQJIRUWKHH[DFWLQIRUPDWLRQDOQHHGVRIFDQFHUSDWLHQWVZLWKYDULRXVGLDJQRVHV
WKHSUHIHUUHGFRPPXQLFDWLRQVWUDWHJLHVDQGWKHLGHDOWLPLQJRILQIRUPDWLRQSURYLVLRQ
UHJDUGLQJDEURDGVSHFWUXPRIWRSLFV1DPHO\DSDUWIURPFRQFHUQVDERXWEHFRPLQJ
LQIHUWLOH SDUHQWVRISDWLHQWVH[SUHVVHGFRQFHUQVUHJDUGLQJWKHLU FKLOGȇVRZQKHDOWK
SXEHUWDO GHYHORSPHQWPHQRSDXVH DQG VXUYLYRUVKLS 6RPH SDWLHQWV ZHUH FRQ
FHUQHGWKDWRQFRORJLFDOWUHDWPHQWZRXOGD΍HFWWKHLUJHQHWLFPDWHULDOSRVVLEO\OHDGLQJ
WRELUWKGHIHFWVRUDQLQFUHDVHGULVNRIFDQFHULQWKHLUR΍VSULQJ&DQFHUVXUYLYRUVKLS
KDVEHHQDVVRFLDWHGZLWKDYRLGDQFHDQGGHOD\LQDSSURDFKHVWRVH[XDOUHODWLRQVKLSV as 
ZHOODVZLWKVH[XDOG\VIXQFWLRQ0RUHRYHU\RXQJFDQFHUVXUYLYRUVDUHOHVVOLNHO\WKDQ
WKHLUSHHUVWRHQWHUORQJWHUPSDUWQHUUHODWLRQVKLSVDQGVRPHFDQFHUSDWLHQWVUHSRUWHG
WR IHDU WKDW WKHLU SDUWQHUUHODWLRQVKLS ZRXOG FUXPEOH DV D UHVXOW DW WKH SURVSHFW RI
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SRVVLEO\EHLQJLQIHUWLOH7KLVLVUHPDUNDEOHDVIHPDOHVXUYLYRUVUHSRUWHGWRIHHOXQGHU
SUHVVXUHWRHVWDEOLVKSHUPDQHQWUHODWLRQVKLSVDWD\RXQJDJHWRDYRLGMHRSDUGLVLQJWKHLU
FKDQFHVRIPRWKHUKRRG 
7RVXPPDULVHWKHWLPHOLQHVVDQGHTXLWDELOLW\RIIHPDOHIHUWLOLW\SUHVHUYDWLRQFDUHFDQEH
LPSURYHGZKHUHDVOLWWOHLVNQRZQDERXWWKHSDWLHQWFHQWHUHGQHVVRIWKLVFDUH1XPHURXV
EDUULHUVKDYHEHHQLGHQWLȴHGIRUVWDUWLQJWKHGLVFXVVLRQDERXWIHUWLOLW\SUHVHUYDWLRQZLWK
SDWLHQWVDQGUHIHUULQJWKHPWRDVSHFLDOLVWLQUHSURGXFWLYHPHGLFLQH9DULRXVVWUDWHJLHV
WRRYHUFRPHWKHVHEDUULHUVKDYHEHHQSURSRVHGEXWVWLOOQHHGWREHLPSOHPHQWHGDQG
HYDOXDWHG
6DIHJXDUGLQJWKHRYDULHVIURPJRQDGRWR[LFH΍HFWV
$V IHUWLOLW\ SUHVHUYDWLRQ WHFKQLTXHV FRPH ZLWK FRQFHUQV DQG GLɝFXOWLHV PHGLFDO 
DSSURDFKHVKDYHEHHQSURSRVHGWRVDIHJXDUGWKHRYDULDQIXQFWLRQGXULQJFDQFHUWUHDWPHQW
([DPSOHV RI WKHVH DSSURDFKHV DUH WKH XVH RI *Q5+ DJRQLVWV RU RUDO FRQWUDFHSWLYHV
GXULQJFDQFHU WUHDWPHQW+RZHYHUGHVSLWH*Q5+DJRQLVWVEHLQJ IUHTXHQWO\XVHG LQ
FOLQLFDOSUDFWLFHWRSURWHFWWKHRYDULHVIURPWKHH΍HFWVRIFKHPRWKHUDS\HYLGHQFHIRU
WKH H΍HFWLYHQHVV RI PHQRSDXVDO V\PSWRPV LQGXFLQJ *Q5+ DJRQLVWV DQG RUDO
FRQWUDFHSWLYHVWRSUHVHUYHRYDULDQIXQFWLRQLVLQVXɝFLHQW0RUHUHFHQWO\DWWHQWLRQKDV
VKLIWHGWR$6DQGVSKLQJLRVLQHSKRVSKDWHDVSRWHQWLDOGUXJVSURYLGLQJSURWHFWLRQ
DJDLQVWWKHDGYHUVHH΍HFWRIIROOLFOHORVVGXULQJFKHPRWKHUDS\$VFKHPRWKHUDS\
LQGXFHVGDPDJHWRJURZLQJIROOLFOHVZLWKDFWLYHO\GLYLGLQJFHOOVFKHPRWKHUDS\PLJKWOHDG
WRDQHQKDQFHGUHFUXLWPHQWRISULPRUGLDOIROOLFOHVLQWRWKHJURZLQJIROOLFOHSRRO$6LV
WKRXJKWWRUHGXFHWKLVHQKDQFHGDFWLYDWLRQRISULPRUGLDOIROOLFOHVGXULQJFKHPRWKHUDS\
DQGWKHUHE\SURWHFWWKHRYDULDQIXQFWLRQ7KHVDIHW\DQGH΍HFWLYHQHVVRI$6LV
QRZEHLQJLQYHVWLJDWHGLQDSKDVHΖΖFOLQLFDOWULDO$SDUWIURP$6WKHDQWLDSRSWRWLF
DJHQWVSKLQJLRVLQHSKRVSKDWHKDVDOVREHHQVKRZQWRUHGXFHFKHPRWKHUDS\LQGXFHG
DSRSWRWLF IROOLFOH GHDWK ΖQ PLFH UHFHLYLQJ D WUDQVSODQW RI KXPDQ RYDULDQ WLVVXH FR
WUHDWPHQW ZLWK VSKLQJLRVLQHSKRVSKDWH GXULQJ GR[RUXELFLQ RU F\FORSKRVSKDPLGH
FKHPRWKHUDS\ UHVXOWHG LQ ORZHU IROOLFOH DSRSWRVLV $V DQ DOWHUQDWLYH WR WKHPHGLFDO
SURWHFWLRQRIWKHRYDULHVIURPWKHJRQDGRWR[LFVLGHH΍HFWVRIWUHDWPHQWRWKHUIRUPV
RIFDQFHUWUHDWPHQWZLWKRXWJRQDGRWR[LFVLGHH΍HFWVKROGSURPLVH([DPSOHVRIVXFK
W\SHVRI QRQJRQDGRWR[LF FDQFHU WKHUDSLHV WKDWPLJKW HOLPLQDWH WKHQHHG IRU IHUWLOLW\
SUHVHUYDWLRQLQWKHIXWXUHLQFOXGHFDQFHULPPXQRWKHUDS\WKHJHQHWLFPRGLȴFDWLRQ
RI7FHOOVDQGWKHDGPLQLVWUDWLRQRIDVFRUEDWHYLWDPLQ&RUK\SHUWKHUPLD 
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Implications for clinical practice and future research
$OWKRXJKVHYHUDOLPSOLFDWLRQVIRUFOLQLFDOSUDFWLFHDQGUHVHDUFKZHUHDOUHDG\PHQWLRQHG
ZHZLOORXWOLQHWKHPDLQLPSOLFDWLRQVRIWKLVWKHVLVKHUH
Implications for clinicians and laboratory healthcare professionals
» 2QFRORJLFDOKHDOWKFDUHSURYLGHUVVKRXOGGLVFXVVIHUWLOLW\SUHVHUYDWLRQZLWKWKHSDUHQWV
RIDOOQHZO\GLDJQRVHGIHPDOHFDQFHUSDWLHQWVRISDHGLDWULFRUUHSURGXFWLYHDJHDQG
UHIHUWRDVSHFLDOLVWLQUHSURGXFWLYHPHGLFLQH
» 7RDVFHUWDLQWKDWSDWLHQWVKDYHHQRXJKNQRZOHGJHWRPDNHDKLJKTXDOLW\GHFLVLRQ
IHUWLOLW\SUHVHUYDWLRQFRXQVHOORUVVKRXOGLQYHVWWLPHDQGH΍RUWLQFRXQVHOOLQJDVZHOO
DVWKHGHVLJQRIZULWWHQRQOLQHLQIRUPDWLRQ
» /DERUDWRULHV VKRXOGHYDOXDWH WKHH΍HFWRI WKHLURZQFU\RSUHVHUYDWLRQDQG WKDZLQJ
SURWRFROVRQRYDULDQWLVVXHYLDELOLW\DQGPRGLI\SURWRFROVZKHUHQHHGHG
» :KHQSODQQLQJRYDULDQWLVVXHDXWRWUDQVSODQWDWLRQLWLVUHFRPPHQGHGWRFRQVLGHUWKH
DFWXDOVFLHQWLȴFNQRZOHGJHUHJDUGLQJWKHHɝFDF\RI IDFWRUVWKDWPLJKWHQKDQFHWKH
SURFHVVRIQHRYDVFXODULVDWLRQRIWKHRYDULDQJUDIWDIWHUWUDQVSODQWDWLRQ
Implications for (parents of) patients and patients’ associations
» 3DWLHQWVVKRXOGEHDVVHUWLYHDQGDVNWKHLUSK\VLFLDQVIRUDOOLQIRUPDWLRQWKH\QHHG
» 3DWLHQWVȇRUJDQLVDWLRQVFDQVXSSRUWSDWLHQWVDQGLQFUHDVHWKHFKDQFHWKDWLQIRUPDWLRQ
RQIHUWLOLW\SUHVHUYDWLRQZLOOFRPHDFURVV7KLVFRXOGEHGRQHYLDRQOLQHLQIRUPDWLRQ
QHZVSDSHUVRUPDJD]LQHVLQIRUPDWLRQOHDȵHWVRURWKHUFRPPXQLFDWLRQVWUDWHJLHV
» %\SDUWLFLSDWLQJLQUHVHDUFKSDWLHQWVIDFLOLWDWHTXDOLW\LPSURYHPHQWLQIHPDOHIHUWLOLW\
SUHVHUYDWLRQFDUH
Implications for policy makers and healthcare organisations
» 7RJDLQNQRZOHGJHDERXWWKHVDIHW\DQGHɝFDF\RIRYDULDQWLVVXHDXWRWUDQVSODQWDWLRQ
DQLQWHUQDWLRQDOUHJLVWHUVKRXOGEHLQLWLDWHGE\WKH$650DQG(6+5(FRQWDLQLQJFOLQLFDO
LQIRUPDWLRQRIDOOFDVHVRIDXWRWUDQVSODQWDWLRQLQFOXGLQJGHWDLOVRQWKHRQFRORJLFDODQG
UHSURGXFWLYHIROORZXS
» 7UDLQLQJ DV ZHOO DV DQ RQOLQH RYHUYLHZ ZLWK EDVLF LQIRUPDWLRQ DV ZHOO DV FRQWDFW
SHUVRQV VKRXOG EH DYDLODEOH WR RQFRORJLFDO KHDOWKFDUH SURYLGHUV WR IDFLOLWDWH WKHLU
GLVFXVVLRQDERXWIHUWLOLW\SUHVHUYDWLRQZLWKDSDWLHQW
» +RVSLWDOERDUGVRIKRVSLWDOVLQZKLFKIHUWLOLW\SUHVHUYDWLRQFRXQVHOOLQJDQGWHFKQLTXHV
DUHR΍HUHGVKRXOGDFNQRZOHGJHWKHLPSRUWDQFHRIKLJKTXDOLW\IHUWLOLW\SUHVHUYDWLRQ
FDUHDQGIDFLOLWDWHIHUWLOLW\SUHVHUYDWLRQVHUYLFHV
*HQHUDOGLVFXVVLRQ | 203
9
Implications for future research
» )XWXUH UHVHDUFK VKRXOG IRFXV RQ LQWHUYHQWLRQV WR HQKDQFH RU HYHQ JXDUDQWHH WKH
VDIHW\RIUHVWRULQJWKHUHSURGXFWLYHSRWHQWLDODIWHURYDULDQWLVVXHFU\RSUHVHUYDWLRQ
» ΖWLVLPSRUWDQWWRLQYHVWLJDWHWKHH΍HFWVRIFOLQLFDOO\XVHGRYDULDQWLVVXHFU\RSUHVHUYDWLRQ
DQG WKDZLQJSURWRFROVRQ WLVVXHYLDELOLW\ LQRUGHU WR LGHQWLI\ WKHSURWRFRO WKDWEHVW
SUHVHUYHVWLVVXHYLDELOLW\
» 7KHUH LV DQXUJHQWQHHG WRGHVLJQ LPSOHPHQW DQGHYDOXDWH VWUDWHJLHV WR LPSURYH
WLPHO\UHIHUUDODQGHTXDODFFHVVWRIHPDOHIHUWLOLW\SUHVHUYDWLRQLQFOLQLFDOSUDFWLFHV
» 6WXG\ LQWHUYHQWLRQV WKDW PLJKW LPSURYH WKH LQIRUPDWLRQSURYLVLRQ DQG SDWLHQW
FHQWHUHGQHVVRIIHPDOHIHUWLOLW\SUHVHUYDWLRQFDUHDUHKLJKO\QHHGHG
» 5HVHDUFKRQQRQJRQDGRWR[LFFDQFHUWKHUDS\VKRXOGFRQWLQXH
Final conclusions 
7KLV WKHVLV GHPRQVWUDWHV WKDW YDULRXV DVSHFWV RI WKH TXDOLW\ RI IHPDOH IHUWLOLW\
SUHVHUYDWLRQFDUHFRXOGEHLPSURYHG:HLGHQWLȴHGWKDWWKHULVNRIFDQFHUUHFXUUHQFHDV
DUHVXOWRIWXPRXUFHOOWUDQVPLVVLRQGXULQJRYDULDQWLVVXHDXWRWUDQVSODQWDWLRQGHSHQGV
RQGLDJQRVLV$VVDIHW\ZLWKDXWRWUDQVSODQWDWLRQFDQQRWEHJXDUDQWHHG LW LVDGYLVDEOH
WRGHYHORS LQWHUYHQWLRQVWRHQKDQFHWKHVDIHW\RIUHVWRULQJWKHIHUWLOLW\SRWHQWLDODIWHU
RYDULDQ WLVVXH FU\RSUHVHUYDWLRQ 7KHVH LQWHUYHQWLRQV FRXOG YHU\ ZHOO EH LQYHVWLJDWHG
XVLQJ WKHPRGHOV\VWHPPLPLFNLQJRYDULDQ WXPRXUFHOO LQYROYHPHQWSUHVHQWHG LQ WKLV
WKHVLV:LWKUHVSHFWWRWKHHɝFDF\DQGHɝFLHQF\RIRYDULDQWLVVXHFU\RSUHVHUYDWLRQDQG
WKDZLQJ ZH LOOXVWUDWHG WKH LPSRUWDQFH RI HYDOXDWLQJ DQG LPSURYLQJ FU\RSUHVHUYDWLRQ
DQGWKDZLQJSURWRFROVLQRUGHUWRRSWLPLVHRYDULDQWLVVXHVXUYLYDO)LQDOO\ZHLGHQWLȴHG
RSSRUWXQLWLHV WR LPSURYH WKH SDWLHQWFHQWHUHGQHVV HTXLW\ DQG WLPHOLQHVV RI IHPDOH
IHUWLOLW\SUHVHUYDWLRQFDUHHYHQ LQDVHWWLQJZKHUH IHUWLOLW\SUHVHUYDWLRQ LVUHLPEXUVHG
6WUDWHJLHV WR LPSURYH HYHU\ SDWLHQWȇV DFFHVV WR IHPDOH IHUWLOLW\ SUHVHUYDWLRQ FDUH
VKRXOGEHGHVLJQHGDQG LPSOHPHQWHGDV VRRQDVSRVVLEOH ΖQ FRQFOXVLRQKHDOWKFDUH
SURIHVVLRQDOV DV ZHOO DV UHVHDUFKHUV VKRXOG LQYHVW LQ TXDOLW\ LPSURYHPHQW LQ IHPDOH
IHUWLOLW\SUHVHUYDWLRQFDUH
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DUHWURVSHFWLYHFRKRUW
VWXG\/DQFHW
 %RGR Ζ3HWHUV05DGLFK -3+HVV -%OLQGHU0:DWVRQ069DQ5KHHGHQ51DWDUDMDQ6HW
DO'RQRUGHULYHGDFXWHSURP\HORF\WLFOHXNHPLDLQDOLYHUWUDQVSODQWUHFLSLHQW1(QJO-0HG

 0\URQ.DX΍PDQ+0F%ULGH0$&KHULNK:66SDLQ3&0DUNV:+DQG5R]D$07UDQVSODQW
WXPRUUHJLVWU\GRQRUUHODWHGPDOLJQDQFLHV7UDQVSODQWDWLRQ
 'ROPDQV00/X\FN[9'RQQH] -$QGHUVHQ&<DQG*UHYH75LVNRIWUDQVIHUULQJPDOLJQDQW
FHOOVZLWKWUDQVSODQWHGIUR]HQWKDZHGRYDULDQWLVVXH)HUWLO6WHULO
*HQHUDOGLVFXVVLRQ | 205
9
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WLVVXHLQFDQFHUSDWLHQWVDUHYLHZRIWKHOLWHUDWXUH-$VVLVW5HSURG*HQHW
 %DVWLQJV/%HHUHQGRQN&&:HVWSKDO-50DVVXJHU/).DDO6(YDQ/HHXZHQ)(%UDDW''DQG
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DSLORWVWXG\WRDVVHVVSUHYLVLW
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Summary 
7KHUDWLRQDOHIRUWKLVWKHVLVRQTXDOLW\RIFDUHLQIHPDOHIHUWLOLW\SUHVHUYDWLRQLVRXWOLQHG
in the General Introduction, Chapter 1ΖQWKH1HWKHUODQGVWRJLUOVDQG\RXQJ
ZRPHQDJHȂ\HDUVDUHGLDJQRVHGZLWKFDQFHUHDFK\HDU$VWKHVXUYLYDORI\RXQJ
RQFRORJLFDOSDWLHQWVKDVLPSURYHGFRQVLGHUDEO\GXULQJWKHSDVWGHFDGHVLVVXHVUHODWLQJ
WRWKHLUTXDOLW\RIOLIHDIWHUFDQFHUKDYHEHFRPHDQLQWHJUDOSDUWRIRQFRORJLFDOFDUH2QH
RI WKHVH LVVXHVFRQFHUQV WKH IHUWLOLW\RIFDQFHUVXUYLYRUV9DULRXV W\SHVRIRQFRORJLFDO
WKHUDS\QHJDWLYHO\D΍HFWWKHRYDULDQDQGXWHULQHIXQFWLRQZKLFKPD\OHDGWRSUHPDWXUH
RYDULDQ LQVXɝFLHQF\ DQG IHUWLOLW\ SUREOHPV 7KH ȴHOG RI IHUWLOLW\ SUHVHUYDWLRQ R΍HUV
WHFKQLTXHVWRKHOSSDWLHQWVUHWDLQWKHLUDELOLW\WRSURFUHDWH7KHVHWHFKQLTXHVLQFOXGH
HPEU\RFU\RSUHVHUYDWLRQRRF\WHYLWULȴFDWLRQFU\RSUHVHUYDWLRQDQGDXWRWUDQVSODQWDWLRQ
RI RYDULDQ WLVVXH RU WUDQVSRVLWLRQ RI WKH RYDULHV RXWVLGH WKH UDGLDWLRQ ȴHOG 6HYHUDO
TXHVWLRQVUHODWHGWRWKHTXDOLW\RIIHPDOHIHUWLOLW\SUHVHUYDWLRQFDUHUHPDLQXQDQVZHUHG
7KHDLPRI WKLV WKHVLV LV WRDGGUHVV VRPHRI WKHVH LPSRUWDQWTXHVWLRQVDQG WKHUHE\
FRQWULEXWHWRLPSURYLQJWKHTXDOLW\RIIHPDOHIHUWLOLW\SUHVHUYDWLRQFDUHΖQWKHWKUHHSDUWV
RIWKLVWKHVLVZHIRFXVVHGRQWKHVDIHW\RIRYDULDQWLVVXHDXWRWUDQVSODQWDWLRQLQSDWLHQWV
ZKRVXUYLYHGFDQFHU(Part A)WKHHɝFDF\DQGHɝFLHQF\RIFU\RSUHVHUYDWLRQDQGWKDZLQJ
RIRYDULDQWLVVXH(Part B)DQGWKHWLPHOLQHVVSDWLHQWFHQWHUHGQHVVDQGHTXLWDELOLW\RI
IHUWLOLW\SUHVHUYDWLRQFDUHLQJHQHUDOLQWKH'XWFKVHWWLQJ (Part C). 
Safety
ΖQPart AZH LQYHVWLJDWHG WKHVDIHW\RIRYDULDQ WLVVXHDXWRWUDQVSODQWDWLRQ$VVKRZQ
in Chapter 2FDQFHUFHOOVPD\EHSUHVHQWLQWKHRYDULHVRIRQFRORJLFDOSDWLHQWVDWWKH
WLPHRIFU\RSUHVHUYDWLRQ&DQFHUFHOOVSUHVHQWLQWKHRYDULDQJUDIWZLOOEHUHLQWURGXFHG
DW WKH WLPH WKLV WLVVXH LV DXWRWUDQVSODQWDWHG SRVVLEO\ OHDGLQJ WR FDQFHU UHFXUUHQFH
ΖQYHVWLJDWLQJ WKH RYDULDQ WLVVXH XVLQJ KLVWRORJ\ SRO\PHUDVH FKDLQ UHDFWLRQ 3&5 RU
[HQRWUDQVSODQWDWLRQ SULRU WR DXWRWUDQVSODQWDWLRQ FDQQRW JXDUDQWHH WKH DEVHQFH RI
FDQFHUFHOOVQRU WKHVDIHW\RI WUDQVSODQWDWLRQ7KLV LPSOLFDWHV WKDW WR IDFLOLWDWHFOLQLFDO
GHFLVLRQPDNLQJDQGSDWLHQWFRXQVHOOLQJLQIRUPDWLRQVKRXOGEHREWDLQHGRQWKHULVNRI
FDQFHUUHFXUUHQFHUHVXOWLQJIURPWKHDXWRWUDQVSODQWDWLRQRIRYDULDQWLVVXHLQVXUYLYRUV
RIYDULRXVW\SHVRIFDQFHUΖQChapter 3,WKHPHGLFDOOLWHUDWXUHRQWKLVULVNZDVUHYLHZHG
$SDUW IURP VWXGLHV RQ SDWLHQWVȇ IROORZXS DIWHU RYDULDQ WLVVXH DXWRWUDQVSODQWDWLRQ
ZH LQFOXGHG VWXGLHV SUHVHQWLQJ LQIRUPDWLRQ UHJDUGLQJ WKH GHWHFWLRQ RI FDQFHU FHOOV
LQ RYDULDQ WLVVXH IURPRQFRORJLFDO SDWLHQWV E\ KLVWRORJ\ 3&5 RU [HQRWUDQVSODQWDWLRQ
0RUHRYHUVWXGLHVRQRYDULDQPHWDVWDVHVLQSDWLHQWVZLWKYDULRXVRQFRORJLFDOGLVHDVHV
who had notFU\RSUHVHUYHGWKHLURYDULDQWLVVXHZHUHLQFOXGHG7KHLQFOXGHGVWXGLHV
UHYHDOHG WKDW VXUYLYRUV RI OHXNDHPLD VKRXOG EH PRVW FRQFHUQHG DERXW RQFRORJLFDO
UHFXUUHQFH DIWHU DXWRWUDQVSODQWDWLRQ )RU WKLV UHDVRQ LW LV DGYLVDEOH WR UHIUDLQ IURP
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DXWRWUDQVSODQWDWLRQLQOHXNDHPLDVXUYLYRUVΖQDGGLWLRQVHULRXVUHDVRQVIRUFRQFHUQZHUH
IRXQGIRUSDWLHQWVZLWKJDVWULFFRORUHFWDORUHQGRPHWULDOFDQFHU3DWLHQWVZLWKEUHDVWRU
FHUYLFDOFDQFHUKDYHOHVVUHDVRQIRUFRQFHUQDOWKRXJKWKHULVNRIUHFXUUHQWGLVHDVHDIWHU
DXWRWUDQVSODQWDWLRQVKRXOGEHIXUWKHUVSHFLȴHGIRUYDULRXVKLVWRORJLFDOWXPRXUVXEW\SHV
7KHPRVWUHDVVXULQJGDWDRQWKHVDIHW\RIRYDULDQWLVVXHDXWRWUDQVSODQWDWLRQZHUHIRXQG
IRUSDWLHQWVZLWKO\PSKRPD$VWKHVDIHW\RIRYDULDQWLVVXHDXWRWUDQVSODQWDWLRQFDQQRW
EHJXDUDQWHHGIRUSDWLHQWVZLWKDQ\RQFRORJLFDOGLDJQRVLVWKHULVNRIFDQFHUUHFXUUHQFH
GXHWRWKHWUDQVPLVVLRQRIFDQFHUFHOOVLQWKHJUDIWVKRXOGEHFRPSUHKHQVLYHO\GLVFXVVHG
ZLWKVXUYLYRUVRIDOOW\SHVRIFDQFHU
ΖIFDQFHUFHOOVFRXOGEHHOLPLQDWHGIURPWKHRYDULDQJUDIWZLWKRXWGDPDJLQJWKHRYDULDQ
WLVVXH DXWRWUDQVSODQWDWLRQRI FRUWH[ IUDJPHQWVZRXOGEHPRUH VDIH DQG DYDLODEOH WR
DOOSDWLHQWVHOLJLEOHIRUIHUWLOLW\SUHVHUYDWLRQUHJDUGOHVVRIWKHW\SHRISULPDU\WXPRXU
)RUWKHGHYHORSPHQWRIHɝFLHQWWXPRXUSXUJLQJPHWKRGVFRUWH[IUDJPHQWVFRQWDLQLQJ
PHWDVWDVHV DUH HVVHQWLDO $V VXFK FRUWH[ IUDJPHQWV DUH QRW VXɝFLHQWO\ DYDLODEOH IRU
UHVHDUFK SXUSRVHV ZH GHYHORSHG D PRGHO V\VWHP IRU JHQHUDWLQJ PHWDVWDVHVOLNH
VWUXFWXUHV LQ FRUWH[ IUDJPHQWV SUHVHQWHG LQChapter 4 %RYLQH DQG KXPDQ RYDULDQ
FRUWH[IUDJPHQWVZHUHLQMHFWHGZLWKKXPDQ(ZLQJȇVVDUFRPDOHXNDHPLDEUHDVWFDQFHU
RU O\PSKRPDFHOOVDQGVXEVHTXHQWO\FXOWXUHG in vitro IRUXSWRGD\V)RUPDWLRQRI
PHWDVWDVHVOLNHVWUXFWXUHVZDVPRQLWRUHGDWGL΍HUHQWWLPHSRLQWV$OOLQYHVWLJDWHGW\SHV
RIFDQFHUFHOOVZHUHDEOHWRIRUPWXPRXUDQGPHWDVWDVHVOLNHVWUXFWXUHVLQWKLVPRGHO
V\VWHP3UROLIHUDWLRQRIFDQFHUFHOOVLQWKHRYDULDQFRUWH[ZDVFRQȴUPHGE\VWDLQLQJZLWK
.LDQDQWLJHQWKDWLVVSHFLȴFDOO\H[SUHVVHGE\SUROLIHUDWLQJFHOOVΖPPXQRKLVWRFKHPLFDO
VWDLQLQJXVLQJFDQFHUFHOOVSHFLȴFDQWLERGLHVUHYHDOHGVLQJOHQHRSODVWLFFHOOVPLJUDWLQJ
WKURXJKWKHRYDULDQWLVVXH:LWKWKLVPRGHOV\VWHPDSSURDFKHVIRUWXPRXUSXUJLQJFDQ
EHWHVWHGSUHFOLQLFDOO\
(ɝFDF\DQGHɝFLHQF\
Part B IRFXVVHVRQ WKHHɝFDF\DQGHɝFLHQF\RIRYDULDQ WLVVXHFU\RSUHVHUYDWLRQDQG
WKDZLQJ7KHH΍HFWRIFU\RSUHVHUYDWLRQDQGWKDZLQJRQWKHYLDELOLW\RIKXPDQRYDULDQ
WLVVXHZDVH[SORUHGLQChapter 5DVDQRSWLPDOIXQFWLRQRIWKHDXWRWUDQVSODQWHGJUDIW
GHSHQGVRQWKHYLWDOLW\RIWKHJUDIWDIWHUFU\RSUHVHUYDWLRQDQGWKDZLQJΖQFROODERUDWLRQ
ZLWKRQHRIWKHPRVWH[SHULHQFHGFHQWUHVLQ(XURSHWKH&U\REDQN%RQQ*HUPDQ\ZH
LQYHVWLJDWHGWKHYLDELOLW\RIRYDULDQWLVVXHEHIRUHYHUVXVDIWHUFU\RSUHVHUYDWLRQWKDZLQJ
IRUQHZO\GLDJQRVHGFDQFHUSDWLHQWV:KHQFRPSDUHGWRIUHVKWLVVXHFU\RSUHVHUYHG
WKDZHG WLVVXHKDGD UHGXFHGRYHUDOO YLDELOLW\DVZDV LQGLFDWHGE\DGHFUHDVHG WLVVXH
JOXFRVHXSWDNHGXULQJ in vitroFXOWXUHΖQDGGLWLRQRYDULDQIROOLFOHVLQFU\RSUHVHUYHGWKDZHG
WLVVXHSURGXFHGORZHUKRUPRQHOHYHOVDQGKDGKLJKHUSHUFHQWDJHVRIPRUSKRORJLFDOO\
DEQRUPDO IROOLFOHVZKHQFRPSDUHG WR IUHVK WLVVXH ΖQFRQWUDVW WKHQXPEHUVRI YLDEOH
IROOLFOHV DV GHWHUPLQHG E\ WKH &DOFHLQ YLDELOLW\ DVVD\ZHUH FRPSDUDEOH EHIRUH YHUVXV
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DIWHUFU\RSUHVHUYDWLRQDQGWKDZLQJ$VRXUVWXG\UHYHDOHGWKDW WKHRYHUDOO WLVVXHDQG
IROOLFOHYLDELOLW\ZHUHQRWRSWLPDOO\SUHVHUYHGGXULQJFU\RSUHVHUYDWLRQDQGWKDZLQJZH
VHWRXWWRJDLQPRUHNQRZOHGJHDERXWWKHVHSDUDWHH΍HFWVRIYDULRXVFU\RSUHVHUYDWLRQ
SURFHGXUHVDVZHOODVWKDZLQJSURFHGXUHVRQRYDULDQWLVVXHYLDELOLW\ΖQChapter 6ZH
LQYHVWLJDWHGWKHH΍HFWVRIWZRYHU\GL΍HUHQWSURWRFROVIRUFU\RSUHVHUYDWLRQDQGWKDZLQJ
:HIRXQGWKDWDFU\RSUHVHUYDWLRQSURWRFROXVLQJ'062DVDFU\RSURWHFWDQWUHVXOWHGLQ
DEHWWHUWLVVXHVXUYLYDOZKHQFRPSDUHGWRDFU\RSUHVHUYDWLRQSURWRFROXVLQJHWK\OHQH
JO\FRO:LWKUHVSHFWWRWKDZLQJDUHODWLYHO\VKRUWSURWRFROOHGWRDVLPLODUWLVVXHVXUYLYDO
DVDOHQJWK\FRQWLQXRXVGLOXWLRQSURWRFRO
Patient-centeredness, timeliness, and equitability
ΖQPart C WKH FXUUHQW IHPDOH IHUWLOLW\ SUHVHUYDWLRQ FDUHZDV HYDOXDWHG LQ WKH OLJKW RI
SDWLHQWFHQWHUHGQHVV WLPHOLQHVV DQG HTXLWDELOLW\ )HUWLOLW\ SUHVHUYDWLRQ VWDUWV ZLWK
FRPSUHKHQVLYHFRXQVHOOLQJRQWKHRSWLRQVDYDLODEOH)RUWKLVUHDVRQWKHUHIHUUDORIIHPDOH
FDQFHUSDWLHQWV IRU IHUWLOLW\SUHVHUYDWLRQFRQVXOWDWLRQZLWKD VSHFLDOLVW LQ UHSURGXFWLYH
PHGLFLQHZDV RXWOLQHG LQChapter 7 $ WRWDO RI  IHPDOH FDQFHU SDWLHQWV UHFHLYHG
IHUWLOLW\SUHVHUYDWLRQFRQVXOWDWLRQDW WKH5DGERXGXQLYHUVLW\PHGLFDO FHQWUH 5XPF LQ
WKH\HDUV7KHDQQXDOQXPEHURIFRQVXOWDWLRQVLQFUHDVHGGXULQJWKHVWXG\
SHULRGZLWKDVKDUSLQFUHDVHDIWHUZKHQDQHZLQWHUQDWLRQDOJXLGHOLQHRQIHUWLOLW\
SUHVHUYDWLRQZDVSXEOLVKHG0RVWSDWLHQWVZHUHFRXQVHOOHGEHFDXVHRIEUHDVWFDQFHU
O\PSKRPDRUDJ\QDHFRORJLFDOPDOLJQDQF\3DWLHQWVZKRZHUHFRXQVHOOHGLQWKHPRVW
UHFHQW\HDUVZHUH\RXQJHUDQGPRUHIUHTXHQWO\ZLWKRXWDVWDEOHSDUWQHUUHODWLRQVKLS
WKDQSDWLHQWVFRXQVHOOHGHDUOLHUΖQRIWKHIHPDOHSDWLHQWVDJHG\HDUV
ZKRZHUHQHZO\GLDJQRVHGZLWK FDQFHU LQ WKH5XPFȇV UHJLRQDFFRUGLQJ WR WKH'XWFK
&DQFHU5HJLVWU\ZHUHUHIHUUHGIRUIHUWLOLW\SUHVHUYDWLRQFRQVXOWDWLRQ5HIHUUDOGLVSDULWLHV
ZHUHLGHQWLȴHGZLWKUHVSHFWWRGLDJQRVLVDQGDJHZLWKFKLOGUHQEHLQJUHIHUUHGOHVVRIWHQ
WKDQROGHUSDWLHQWVDQGZRPHQZLWKEUHDVW FDQFHU O\PSKRPD DQG OHXNDHPLDEHLQJ
UHIHUUHGPRUHRIWHQWKDQSDWLHQWVZLWKRWKHUPDOLJQDQFLHV7KHUHIHUUDORIIHPDOHFDQFHU
SDWLHQWV IRU IHUWLOLW\SUHVHUYDWLRQGHSHQGHGRQDSK\VLFLDQȇVSURIHVVLRQ FROODERUDWLRQ
ZLWKSDWLHQWDVVRFLDWLRQVGLVFXVVLRQDERXW IHUWLOLW\SUHVHUYDWLRQZLWK WKHSDWLHQW DQG
NQRZOHGJHDERXWZKHUHWRUHIHUDSDWLHQWIRUIXUWKHUFRXQVHOOLQJ7KHVHUHVXOWVLOOXVWUDWH
WKDW VWUDWHJLHV WR LPSURYH UHIHUUDO SUDFWLFHV DQG WR UHGXFH GLVSDULWLHV DUH XUJHQWO\
QHHGHG
ΖQChapter 8ZHLQYHVWLJDWHGWKHH[SHULHQFHVRIIHPDOHFDQFHUSDWLHQWVZLWKUHVSHFWWR
IHUWLOLW\SUHVHUYDWLRQFRXQVHOOLQJE\DVSHFLDOLVWLQUHSURGXFWLYHPHGLFLQHDQGGHFLVLRQ
PDNLQJRQIHUWLOLW\SUHVHUYDWLRQ$TXHVWLRQQDLUHRQH[SHULHQFHVZLWKIHUWLOLW\SUHVHUYDWLRQ
FRQVXOWDWLRQȂGHVLJQHGDIWHUTXDOLWDWLYHUHVHDUFKȂZDVUHWURVSHFWLYHO\GLVWULEXWHGWR
 SDWLHQWV WR ZKRP IHUWLOLW\ SUHVHUYDWLRQ ZDV R΍HUHG EHWZHHQ -XO\  DQG -XO\
8VLQJWKHTXHVWLRQQDLUHSDWLHQWVȇFKDUDFWHULVWLFVSDWLHQWVȇH[SHULHQFHVGHFLVLRQDO
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FRQȵLFWDQGGHFLVLRQUHJUHWZHUHDVVHVVHG$WRWDORISDWLHQWVUHVSRQGHGΖQ
JHQHUDOWKHVHSDWLHQWVKDGSRVLWLYHH[SHULHQFHVZLWKIHUWLOLW\SUHVHUYDWLRQFRQVXOWDWLRQ
EXW DOVR LQGLFDWHG URRP IRU LPSURYHPHQW ZLWK UHVSHFW WR SDWLHQW LQYROYHPHQW DQG
VXSSRUW DQG WKH FRXQVHOORUȇV DZDUHQHVV RI SDWLHQWVȇ SHUVRQDO LPSRUWDQFH RI VSHFLȴF
LVVXHVIRUGHFLVLRQPDNLQJ0RUHRYHUSDWLHQWVGLGQRWDOZD\VFRQVLGHUWKH)3RSWLRQV
R΍HUHG WR EH DSSURSULDWH LQ WKHLU VLWXDWLRQ 3DWLHQWVȇ QHJDWLYH H[SHULHQFHV ZLWK WKH
FRQVXOWDWLRQ ZHUH DVVRFLDWHG ZLWK KLJKHU GHFLVLRQDO FRQȵLFW UHJDUGLQJ WKH IHUWLOLW\
SUHVHUYDWLRQGHFLVLRQ)XUWKHUPRUHKLJKGHFLVLRQDOFRQȵLFWGXULQJGHFLVLRQPDNLQJZDV
UHODWHGWRKLJKGHFLVLRQUHJUHW*LYHQRXUUHWURVSHFWLYHGHVLJQZHZHUHQRWLQIRUPHG
DERXWWKHFDXVDOLW\RIWKHDVVRFLDWLRQVREVHUYHG+RZHYHUDVORQJDVDFDXVDOUHODWLRQVKLS
EHWZHHQWKHTXDOLW\RIWKHIHUWLOLW\SUHVHUYDWLRQFRQVXOWDWLRQSDWLHQWVȇGHFLVLRQDOFRQȵLFW
DQGUHJUHWLVQRWUHIXWHGDWWHPSWVVKRXOGEHPDGHWRRSWLPLVHFDUHLQRUGHUWRDWWDLQD
KLJKHUTXDOLW\RI)3GHFLVLRQV
ΖQChapter 9WKHGeneral DiscussionWKHUHVHDUFKTXHVWLRQVIRUPXODWHGLQWKHGeneral 
IntroductionDUHDGGUHVVHG7KHRXWFRPHVRIWKLVWKHVLVDUHGLVFXVVHGLQWKHOLJKWRITXDOLW\
LPSURYHPHQWLQIHPDOHIHUWLOLW\SUHVHUYDWLRQFDUH:HHODERUDWHRQYDULRXVDSSURDFKHV
WKDWFDQEHXVHGWRLPSURYHWKHVDIHW\HɝFDF\DQGHɝFLHQF\RIWKHFU\RSUHVHUYDWLRQ
WKDZLQJDQGDXWRWUDQVSODQWDWLRQRI RYDULDQ WLVVXH )XUWKHUPRUHZHGLVFXVVKRZ WKH
UHIHUUDODQGFRXQVHOOLQJRIIHPDOHSDWLHQWVIRUIHUWLOLW\SUHVHUYDWLRQFRXOGEHLPSURYHG
7KH GLVFXVVLRQ LV FRQFOXGHG ZLWK VRPH LPSOLFDWLRQV IRU FOLQLFDO SUDFWLFH DV ZHOO DV
UHFRPPHQGDWLRQVIRUIXWXUHUHVHDUFK
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Samenvatting
'HUHGHQYRRUKHWVFKULMYHQYDQGLWSURHIVFKULIWRYHUEHKRXGYDQYUXFKWEDDUKHLGYRRU
PHLVMHV HQ YURXZHQ YDQZLH GH YUXFKWEDDUKHLG EHGUHLJGZRUGW LV EHVFKUHYHQ LQ GH
Algemene introductie Hoofdstuk 1ΖQ1HGHUODQGZRUGHQMDDUOLMNVWRWPHLVMHV
HQYURXZHQLQGHOHHIWLMGYDQWRWMDDUJHGLDJQRVWLFHHUGPHWNDQNHU$DQJH]LHQGH
RYHUOHYLQJ YDQ MRQJH NDQNHUSDWL­QWHQ JHGXUHQGH GH DIJHORSHQ GHFHQQLD GXLGHOLMN LV
YHUEHWHUGNRPWLQGH]RUJGHNZDOLWHLWYDQOHYHQQDJHQH]LQJYDQNDQNHUVWHHGVPHHU
FHQWUDDOWHVWDDQ(«QYDQGHDVSHFWHQYDQNZDOLWHLWYDQOHYHQQDRYHUOHYLQJYDQNDQNHU
EHWUHIWGHYUXFKWEDDUKHLG9HUVFKLOOHQGHYRUPHQYDQEHKDQGHOLQJYDQNDQNHUNXQQHQ
QDPHOLMNGH IXQFWLH YDQGHHLHUVWRNNHQHQEDDUPRHGHUQHJDWLHIEH±QYORHGHQPHW DOV
JHYROJHHQYHUPLQGHUGHYUXFKWEDDUKHLG(U]LMQYHUVFKLOOHQGHWHFKQLHNHQEHVFKLNEDDU
GLHDOVGRHOKHEEHQGHYUXFKWEDDUKHLG]RJRHGDOVPRJHOLMN WHEHKRXGHQ+LHURQGHU
YDOOHQ KHW LQYULH]HQ YDQ HPEU\RȇV RI HLFHOOHQ KHW LQYULH]HQ YDQ HLHUVWRNZHHIVHO PHW
DOV GRHO GLW ZHHIVHO QD JHQH]LQJ WHUXJ WH WUDQVSODQWHUHQ RI KHW YHUSODDWVHQ YDQ GH
HLHUVWRNNHQEXLWHQKHWEHVWUDOLQJVJHELHG(FKWHUYHUVFKLOOHQGHYUDJHQWHQDDQ]LHQYDQ
GHNZDOLWHLWYDQ]RUJURQGRPKHWEHKRXGYDQYUXFKWEDDUKHLGYRRUPHLVMHVHQYURXZHQ
]LMQQRJRQEHDQWZRRUG+HWGRHOYDQGLWSURHIVFKULIWZDVRPHQNHOHYDQGH]HEHODQJULMNH
YUDJHQWHEHDQWZRRUGHQHQKLHUPHHELMWHGUDJHQDDQHHQYHUEHWHULQJYDQGHNZDOLWHLW
YDQ]RUJRSGLWJHELHGΖQGHGULHGHOHQYDQGLWSURHIVFKULIWKHEEHQZHRQVJHULFKWRS
GHYHLOLJKHLGYDQKHWWHUXJWUDQVSODQWHUHQYDQHLHUVWRNZHHIVHOELMYURXZHQGLHNDQNHU
RYHUOHHIGHQ(Deel A)GHH΍HFWLYLWHLWHQHɝFL­QWLHYDQKHWLQYULH]HQHQRQWGRRLHQYDQ
HLHUVWRNZHHIVHO(Deel B)HQGHWLMGLJKHLGSDWL­QWJHULFKWKHLGHQJHOLMNHWRHJDQJWRWGH
]RUJYRRUEHKRXGYDQYUXFKWEDDUKHLGLQ1HGHUODQG (Deel C)
Veiligheid
ΖQDeel A KHEEHQZH GH YHLOLJKHLG YDQ KHW WHUXJWUDQVSODQWHUHQ YDQ HLHUVWRNZHHIVHO
ELMRYHUOHYHQGHQYDQNDQNHURQGHU]RFKW=RDOV WH OH]HQ LV LQHoofdstuk 2 kunnen er 
NDQNHUFHOOHQDDQZH]LJ]LMQLQGHHLHUVWRNNHQRSKHWPRPHQWGDWHLHUVWRNZHHIVHOZRUGW
LQJHYURUHQ QD GH GLDJQRVH NDQNHU 'H]H NDQNHUFHOOHQ ZRUGHQ WHUXJ LQ KHW OLFKDDP
JHEUDFKWRSKHWPRPHQWGDWKHWHLHUVWRNZHHIVHOZDDULQ]H]LFKEHYLQGHQZRUGWWHUXJ
JHWUDQVSODQWHHUG'LWNDQPRJHOLMNOHLGHQWRWHHQWHUXJNHHUYDQGHNDQNHU9HUVFKLOOHQGH
KXLGLJH PHWKRGHQ YRRU KHW DDQWRQHQ YDQ NDQNHUFHOOHQ LQ KHW HLHUVWRNZHHIVHO
YRRUDIJDDQGDDQGHWUDQVSODQWDWLHJHYHQJHHQDEVROXWH]HNHUKHLGHQNXQQHQGDDURP
QLHW JDUDQGHUHQ GDW GH WUDQVSODQWDWLH YHLOLJ LV 'LW EHWHNHQW GDW HU WHQ EHKRHYH YDQ
GH NOLQLVFKH EHVOXLWYRUPLQJ HQ GH YRRUOLFKWLQJ DDQ SDWL­QWHQPHHU LQIRUPDWLH QRGLJ
LVRYHUKHWULVLFRYDQWHUXJNHHUYDQGHNDQNHUDOVJHYROJYDQKHWWHUXJWUDQVSODQWHUHQ
YDQ HLHUVWRNZHHIVHO ELM RYHUOHYHQGHQ YDQ YHUVFKLOOHQGH YRUPHQ YDQ NDQNHU ΖQ
Hoofdstuk 3KHEEHQZHGDDURPGHEHVFKLNEDUHPHGLVFKHOLWHUDWXXUWHQDDQ]LHQYDQ
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GLW ULVLFR VDPHQJHYDW1DDVWGH VWXGLHVZDDULQHUZHUGJH]RFKWQDDU NDQNHUFHOOHQ LQ
HLHUVWRNZHHIVHOYDQNDQNHUSDWL­QWHQEHNHNHQZHRRNVWXGLHVGLHEHVFKUHYHQKRHGH
JH]RQGKHLGZDVYDQSDWL­QWHQQDHHQWUDQVSODQWDWLH'DDUQDDVW]RFKWHQZHVWXGLHVGLH
LQIRUPDWLHJDYHQRYHUGHDDQZH]LJKHLGYDQXLW]DDLLQJHQLQGHHLHUVWRNELMYHUVFKLOOHQGH
VRRUWHQNDQNHU'H]H VWXGLHV OLHWHQ ]LHQGDWGH NDQVRS WHUXJNHHU YDQGH ]LHNWHKHW
JURRWVWZDVELMRYHUOHYHQGHQYDQOHXNHPLH+HWLVGDDURPDIWHUDGHQHLHUVWRNZHHIVHOELM
RYHUOHYHQGHQYDQOHXNHPLHWHUXJWHSODDWVHQ2RNELMSDWL­QWHQPHWPDDJGDUPRIHQ
EDDUPRHGHUNDQNHULVKHWULVLFRRSWHUXJNHHUYDQGH]LHNWHDDQ]LHQOLMN%LMSDWL­QWHQPHW
ERUVWRIEDDUPRHGHUKDOVNDQNHUZDVHUPLQGHUUHGHQWRWEH]RUJGKHLGKRHZHOGHULVLFRȇV
YHUGHU]RXGHQPRHWHQZRUGHQJHVSHFLȴFHHUGYRRUYHUVFKLOOHQGHWXPRUVXEW\SHQ'H
PHHVWJHUXVWVWHOOHQGHJHJHYHQVWHQDDQ]LHQYDQGHYHLOLJKHLGZHUGHQJHYRQGHQYRRU
SDWL­QWHQPHWHHQ O\PIRRP(FKWHURPGDWGHYHLOLJKHLGYDQKHW WHUXJWUDQVSODQWHUHQ
YDQHLHUVWRNZHHIVHOELMRYHUOHYHQGHQYDQNDQNHULQJHHQHQNHOJHYDOJHJDUDQGHHUGNDQ
ZRUGHQGLHQWKHWULVLFRRSWHUXJNHHUYDQGHNDQNHUXLWJHEUHLGPHWKHQEHVSURNHQWH
ZRUGHQDOYRUHQVHYHQWXHHOWRWHHQWUDQVSODQWDWLHZRUGWRYHUJHJDDQ
:DQQHHUNDQNHUFHOOHQXLWKHWHLHUVWRNWUDQVSODQWDDW]RXGHQNXQQHQZRUGHQYHUZLMGHUG
]RQGHU KHW ZHHIVHO WH EHVFKDGLJHQ ]RX KHW WHUXJWUDQVSODQWHUHQ YHLOLJHU ZRUGHQ HQ
EHVFKLNEDDUNRPHQYRRUDOOHSDWL­QWHQRQJHDFKWKXQGLDJQRVH9RRUGHRQWZLNNHOLQJ
YDQ PHWKRGHQ ZDDUPHH WXPRUFHOOHQ XLW ZHHIVHO NXQQHQ ZRUGHQ YHUZLMGHUG LV
HLHUVWRNZHHIVHO QRGLJ ZDDULQ ]LFK XLW]DDLLQJHQ EHYLQGHQ 2PGDW GHUJHOLMN ZHHIVHO
RQYROGRHQGH EHVFKLNEDDU LV YRRU ZHWHQVFKDSSHOLMN RQGHU]RHN KHEEHQ ZH HHQ
PRGHOV\VWHHP RQWZLNNHOG YRRU KHW JHQHUHUHQ YDQ VWUXFWXUHQ OLMNHQG RS XLW]DDLLQJHQ
LQ HLHUVWRNIUDJPHQWHQ ]RDOV EHVFKUHYHQ LQ Hoofdstuk 4 (LHUVWRNIUDJPHQWHQ YDQ
UXQGHUHQ HQ YDQPHQVHQZHUGHQ JH±QMHFWHHUGPHW FHOOHQ YDQ YHUVFKLOOHQGH YRUPHQ
YDQ NDQNHU QDPHOLMN HHQ (ZLQJ VDUFRRP OHXNHPLH ERUVWNDQNHU HQ O\PIRRP 'H
JH±QMHFWHHUGHIUDJPHQWHQZHUGHQJHNZHHNWJHGXUHQGHRIGDJHQ$OOHVRRUWHQ
NDQNHUFHOOHQGLHZHRQGHU]RFKWHQEOHNHQ LQVWDDWRPVWUXFWXUHQWHYRUPHQJHOLMNHQG
RS WXPRUHQHQXLW]DDLLQJHQ LQKHWHLHUVWRNZHHIVHO'HOLQJYDQGHNDQNHUFHOOHQ LQKHW
ZHHIVHOZHUGEHYHVWLJGPHWKHWDDQWRQHQYDQHHQHLZLW.LGDWDOOHHQDDQZH]LJLVLQ
GHOHQGHFHOOHQ0HWEHKXOSYDQNDQNHUFHOVSHFLȴHNHDQWLOLFKDPHQOLHWHQZH]LHQGDWGH
NDQNHUFHOOHQ]LFKYHUSODDWVWHQGRRUKHWHLHUVWRNZHHIVHO0HWGLWPRGHOV\VWHHPNXQQHQ
PRJHOLMNHPHWKRGHQYRRUKHWYHUZLMGHUHQYDQWXPRUFHOOHQXLWHLHUVWRNZHHIVHOZRUGHQ
RQGHU]RFKW
(΍HFWLYLWHLWHQHɝFL­QWLH
Deel B EHWUHIW GH H΍HFWLYLWHLW HQ HɝFL­QWLH YDQ KHW LQYULH]HQ HQ RQWGRRLHQ YDQ
HLHUVWRNZHHIVHO9RRUKHWRQWVWDDQYDQ]ZDQJHUVFKDSSHQQDGHDXWRWUDQVSODQWDWLHYDQ
RYDULXPZHHIVHOLVHHQJRHGHIXQFWLHYDQKHWHLHUVWRNWUDQVSODQWDDWHVVHQWLHHO'DDURP
hebben we in Hoofdstuk 5RQGHU]RFKWZDWKHWH΍HFWLVYDQKHWLQYULH]HQHQRQWGRRLHQ
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YDQHLHUVWRNZHHIVHORSGHYLWDOLWHLWYDQKHWHLHUVWRNZHHIVHOΖQVDPHQZHUNLQJPHW««Q
YDQGHPHHVWHUYDUHQFHQWUDLQ(XURSDGH&U\REDQN%RQQ'XLWVODQGKHEEHQZHGH
YLWDOLWHLWYDQKHWHLHUVWRNZHHIVHOYRRUHQQDLQYULH]HQHQRQWGRRLHQELMNDQNHUSDWL­QWHQ
RQGHU]RFKW ΖQYHUJHOLMNLQJPHWYHUVHLHUVWRNZHHIVHOKDGKHWLQJHYURUHQHQRQWGRRLGH
ZHHIVHOHHQYHUPLQGHUGHYLWDOLWHLW]RDOVEOHHNXLWHHQYHUPLQGHUGHRSQDPHYDQJOXFRVH
GRRUKHWZHHIVHO WLMGHQVHHQNZHHNSURFHGXUH+LHUQDDVWSURGXFHHUGHQGHIROOLNHOV LQ
KHWHLHUVWRNZHHIVHOPLQGHUKRUPRQHQHQZDVHHQJURWHUSHUFHQWDJHYDQGH IROOLNHOV
DEQRUPDDOYDQYRUPQDLQYULH]HQHQRQWGRRLHQ'HVRQGDQNVZDVHUYRRUHQQDLQYULH]HQ
HHQHYHQJURRWDDQWDOOHYHQGHIROOLNHOV$DQJH]LHQHULQGH]HVWXGLHDDQZLM]LQJHQZDUHQ
GDW GH YLWDOLWHLW YDQ KHW HLHUVWRNZHHIVHO ELM KHW LQYULH]HQ HQ RQWGRRLHQ QLHW RSWLPDDO
EHKRXGHQ EOHHI ZLOGHQ ZHPHHU NHQQLV YHUJDUHQ RYHU GH JH±VROHHUGH H΍HFWHQ YDQ
YHUVFKLOOHQGH LQYULHV HQ RQWGRRLSURWRFROOHQ ΖQHoofdstuk 6 KHEEHQZHGDDURPGH
H΍HFWHQ YDQ WZHH ]HHU YHUVFKLOOHQGH SURWRFROOHQ YRRU KHW LQYULH]HQ HQ RQWGRRLHQ
YDQ HLHUVWRNZHHIVHO RQGHU]RFKW (HQ LQYULHVSURWRFRO GDW JHEUXLN PDDNWH YDQ KHW
DQWLYULHVPLGGHOGLPHWK\OVXOIR[LGH'062EOHHNWHUHVXOWHUHQLQHHQEHWHUHRYHUOHYLQJ
YDQKHWHLHUVWRNZHHIVHOGDQHHQ LQYULHVSURWRFROJHEUXLNPDNHQGYDQHWK\OHHQJO\FRO
9RRUZDWEHWUHIWKHWRQWGRRLHQYDQKHWZHHIVHOEOHHNHHQNRUWSURWRFROWHOHLGHQWRWHHQ
YHUJHOLMNEDUHRYHUOHYLQJYDQKHWZHHIVHOQDRQWGRRLHQDOVHHQODQJHURQWGRRLSURWRFRO
3DWL­QWJHULFKWKHLGWLMGLJKHLGHQJHOLMNHWRHJDQJ
ΖQDeel CZRUGWGHKXLGLJH]RUJURQGRPEHKRXGYDQYUXFKWEDDUKHLGYRRUPHLVMHVHQ
YURXZHQJH­YDOXHHUGLQKHWOLFKWYDQSDWL­QWJHULFKWKHLGWLMGLJKHLGHQWRHJDQNHOLMNKHLG
WRW]RUJ+HWJHEUXLNYDQPHWKRGHQRPGHYUXFKWEDDUKHLGWHEHKRXGHQEHJLQWPHWHHQ
JRHGHXLWOHJRYHUDOOHPRJHOLMNHRSWLHVDDQGHSDWL­QW'DDURPKHEEHQZHGHYHUZLM]LQJ
YDQYURXZHOLMNHNDQNHUSDWL­QWHQYRRUYRRUOLFKWLQJRYHUEHKRXGYDQYUXFKWEDDUKHLGGRRU
HHQVSHFLDOLVWLQGHYRRUWSODQWLQJVJHQHHVNXQGHLQNDDUWJHEUDFKWLQHoofdstuk 79DQ
WRWHQPHWZHUGHQHULQKHW5DGERXGXPFYURXZHOLMNHNDQNHUSDWL­QWHQ
YRRUJHOLFKW +HW DDQWDO YURXZHQ GDW MDDUOLMNV ZHUG YRRUJHOLFKW VWHHJ JHGXUHQGH GH
VWXGLHSHULRGHPHWHHQVFKHUSHWRHQDPHVLQGVWHYHQVKHWPRPHQWZDDURSHHQ
QLHXZHLQWHUQDWLRQDOHULFKWOLMQZHUGJHSXEOLFHHUG'HPHHVWHSDWL­QWHQGLHYRRUJHOLFKW
ZHUGHQKDGGHQERUVWNDQNHU HHQ O\PIRRPRIHHQJ\QDHFRORJLVFKH YRUPYDQNDQNHU
3DWL­QWHQ GLH YRRUJHOLFKW ZHUGHQ LQ GH PHHVW UHFHQWH MDUHQ JDYHQ YDNHU DDQ JHHQ
VWDELHOHUHODWLHWHKHEEHQGDQSDWL­QWHQGLHODQJHUJHOHGHQZHUGHQYRRUJHOLFKWΖQ
ZHUGYDQDOOHYURXZHOLMNHNDQNHUSDWL­QWHQYDQ MDDUGLH LQGHUHJLRYDQKHW
5DGERXGXPF ZHUGHQ JHGLDJQRVWLFHHUG PHW NDQNHU YROJHQV GH 1HGHUODQGVH .DQNHU
5HJLVWUDWLH YHUZH]HQ YRRU YRRUOLFKWLQJ RYHU EHKRXG YDQ YUXFKWEDDUKHLG 9HUVFKLOOHQ
LQ YHUZLMVSHUFHQWDJHVZHUGHQ JHYRQGHQ RS EDVLV YDQ GLDJQRVH HQ OHHIWLMG .LQGHUHQ
ZHUGHQ PLQGHU YDDN YHUZH]HQ ZHUGHQ GDQ RXGHUH SDWL­QWHQ HQ YURXZHQ PHW
ERUVWNDQNHU O\PIRRPRI OHXNHPLHZHUGHQYDNHUYHUZH]HQGDQSDWL­QWHQPHWDQGHUH
YRUPHQYDQNDQNHU2IYURXZHOLMNHNDQNHUSDWL­QWHQZHUGHQYHUZH]HQYRRUEHKRXGYDQ
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YUXFKWEDDUKHLGKLQJDIYDQKHWVSHFLDOLVPHYDQGHYHUZLM]HU]LMQKDDUVDPHQZHUNLQJPHW
SDWL­QWRUJDQLVDWLHV LQKRHYHUUHKHWRQGHUZHUSPHWGHSDWL­QWEHVSURNHQZHUGHQRI
GHYHUZLM]HQGHDUWVNHQQLVKDGRYHUZDDUKLM]LMHHQSDWL­QWQDDUWRHNRQYHUZLM]HQ'H]H
UHVXOWDWHQODWHQ]LHQGDWHUYHUEHWHULQJPRJHOLMN LVYRRUZDWEHWUHIWKHWYHUZLMVJHGUDJ
YRRU EHKRXG YDQ YUXFKWEDDUKHLG HQ GDW KHW WHUXJGULQJHQ YDQ RQJHOLMNKHGHQ LQ GH
WRHJDQJWRWGH]H]RUJQRRG]DNHOLMNLV
ΖQ Hoofdstuk 8 RQGHU]RFKWHQ ZH GH HUYDULQJHQ YDQ YURXZHOLMNH SDWL­QWHQ PHW GH
YRRUOLFKWLQJRYHUEHKRXGYDQ YUXFKWEDDUKHLG ]RDOV ]LM GLHGRRUHHQ VSHFLDOLVWELQQHQ
GHYRRUWSODQWLQJVJHQHHVNXQGHNUHJHQ+LHUYRRUKHEEHQZHHHQYUDJHQOLMVWRQWZLNNHOG
GLH ZH KHEEHQ YHUVSUHLG RQGHU  SDWL­QWHQ GLH WXVVHQ MXOL  HQ MXOL 
YRRUOLFKWLQJKDGGHQRQWYDQJHQ0HWEHKXOSYDQGH]HYUDJHQOLMVWZHUGHQGHHUYDULQJHQ
YDQ SDWL­QWHQ KXQ DOJHPHQH NDUDNWHULVWLHNHQ KXQPRHLOLMNKHGHQ WLMGHQV KHWPDNHQ
YDQHHQNHX]HHQVSLMW WHQDDQ]LHQYDQKXQNHX]H LQNDDUWJHEUDFKW ΖQ WRWDDOYXOGHQ
 YURXZHQ  GH YUDJHQOLMVW LQ =LM UDSSRUWHHUGHQ SRVLWLHYH HUYDULQJHQPHW GH
YRRUOLFKWLQJPDDUJDYHQRRNDDQGDWHUUXLPWHYRRUYHUEHWHULQJEHVWRQGWHQDDQ]LHQ
YDQKHWEHWUHNNHQYDQGHSDWL­QWELMKHWNHX]HSURFHVKHWJHYHQYDQVWHXQHQGHPDWH
ZDDULQGHDUWVGLHGHYRRUOLFKWLQJJDI]LFKEHZXVWZDVYDQGH]DNHQGLHGHSDWL­QWKHW
PHHVWYDQEHODQJYRQGLQKHWNHX]HSURFHVΖQ]LMQDOJHPHHQKHLGEOHNHQSDWL­QWHQPHW
QHJDWLHYHHUYDULQJHQPHWGHYRRUOLFKWLQJPHHUPRHLOLMNKHGHQWHKHEEHQPHWKHWPDNHQ
YDQHHQNHX]HWHQDDQ]LHQYDQEHKRXGYDQYUXFKWEDDUKHLG'DDUQDDVWEOHNHQPHQVHQ
GLHPHHUPRHLOLMNKHGHQKDGGHQPHWKHWPDNHQYDQGH]HNHX]HYDNHUVSLMWWHKHEEHQ
RYHUGHGRRUKHQJHQRPHQEHVOLVVLQJ*H]LHQKHWIHLWGDWZLMYURXZHQDFKWHUDIYURHJHQ
GHYUDJHQOLMVWLQWHYXOOHQZHWHQZHQLHWRIHUKLHUVSUDNHLVYDQRRU]DNHOLMNHYHUEDQGHQ
(FKWHU]RODQJHHQRRU]DNHOLMNYHUEDQGWXVVHQGHNZDOLWHLWYDQYRRUOLFKWLQJRYHUEHKRXG
YDQYUXFKWEDDUKHLGPRHLOLMNKHGHQELMGHEHVOXLWYRUPLQJHQVSLMWRYHUGHEHVOLVVLQJQLHW
RQWNUDFKWLVGLHQWHUJHVWUHHIGWHZRUGHQQDDUKHWYHUEHWHUHQYDQGHNZDOLWHLWYDQ]RUJ
RPKLHUGRRUEHWHUHEHVOLVVLQJHQWHYHUNULMJHQ
ΖQ Hoofdstuk 9 GH Algemene discussie ZRUGHQ GH RQGHU]RHNVYUDJHQ XLW +RRIGVWXN
 EHDQWZRRUG 'H UHVXOWDWHQ YDQ GLW SURHIVFKULIW ZRUGHQ EHGLVFXVVLHHUG LQ KHW OLFKW
YDQ YHUEHWHULQJ YDQ GH NZDOLWHLW YDQ ]RUJ URQGRP EHKRXG YDQ YUXFKWEDDUKHLG YRRU
PHLVMHVHQYURXZHQ:HEHVSUHNHQYHUVFKLOOHQGHVWUDWHJLH­QYRRUGHYHUEHWHULQJYDQ
GH YHLOLJKHLG H΍HFWLYLWHLW HQHɝFL­QWLH YDQKHW LQYULH]HQRQWGRRLHQHQ WHUXJSODDWVHQ
YDQHLHUVWRNZHHIVHO+LHUQDDVWEHGLVFXVVL­UHQZHKRHGHYHUZLM]LQJHQYRRUOLFKWLQJWHQ
DDQ]LHQYDQEHKRXGYDQKHWYUXFKWEDDUKHLGNDQZRUGHQYHUEHWHUG$DQKHWHLQGHYDQ
GHGLVFXVVLHZRUGHQDDQEHYHOLQJHQJHGDDQYRRUGHNOLQLVFKHSUDNWLMNHQYRRUWRHNRPVWLJ
ZHWHQVFKDSSHOLMNRQGHU]RHN
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Dankwoord
ΖNEHQDDQKHWHLQGHJHNRPHQYDQPLMQSURPRWLHWUDMHFW0DDUQLHW]RQGHUGHKXOSYDQ
YHOHQ
(HQDDQWDOSHUVRQHQZLOLNKLHUJUDDJLQKHWELM]RQGHUQRHPHQ
$OOHUHHUVW ZLO LN JUDDJ KHW ZRRUG ULFKWHQ WRW GH YURXZHQ GLH KHW RQGHU]RHN LQ GLW
SURHIVFKULIWPRJHOLMNKHEEHQJHPDDNWGRRUKXQGHHOQDPHDDQGHYHUVFKLOOHQGHVWXGLHV
=RQGHU KXQ EHUHLGKHLG KDGGHQ ZH GH NZDOLWHLW YDQ GH ]RUJ URQGRP EHKRXG YDQ
YUXFKWEDDUKHLGQLHWJRHGLQNDDUWNXQQHQEUHQJHQ
'DQDOVHHUVWHYDQKHWȆSURPRWLHWHDPȇPLMQSURPRWRU3URI'U''0%UDDW%HVWH'LGL
RQGDQNVMRXZGRRUORSHQGRYHUYROOHDJHQGDZLVWLNGDWLNDOWLMGELMMHWHUHFKWNRQDOVLNMH
HFKWQRGLJKDG'LWKHELNRQW]HWWHQGJHZDDUGHHUG2SFRQJUHVVHQRIRQGHUZHJLQKHW
YOLHJWXLJRIGHDXWRVSUDNHQZHHONDDUYDDNZDWODQJHUHQGDWZDVQLHWDOOHHQJH]HOOLJ
PDDURRNPLQVWHQVHYHQOHHU]DDPDOVRQ]HJHVSUHNNHQinKHW]LHNHQKXLV'DQNYRRUGH
LQYHVWHULQJGLHMHLQKHWRQGHU]RHNPDDURRNLQPLMKHEWJHGDDQ
'U -5:HVWSKDO EHVWH+DQV ELM MRX LV KHW DOOHPDDO EHJRQQHQ ΖQ  YURHJ MHPH
RILNLQWHUHVVHKDGLQKHWGRHQYDQRQGHU]RHNQDDUKHWLQYULH]HQYDQHLHUVWRNZHHIVHO
PLVVFKLHQZHOHHQSURPRWLHWUDMHFW'DWKDGLNZHO9RRUKHWJURWHYHUWURXZHQGDWMHDO
]RYURHJLQPHVWHOGHEHQLNMHHUJGDQNEDDU+HWZDVVXSHUGDWGHGHXUZHUNHOLMNDOWLMG
YRRUPHRSHQVWRQG+HWODERUDWRULXPZHUNZDVHHQXQLHNHQSOH]LHULJXLWVWDSMHYRRUPLM
DOVGRNWHU'DQNYRRUGHOHXNHWLMG
'U53HHNEHVWH5RQZDWKHEMLMHHQEHUJZHUNYHU]HW1LNVZDVWHJHN2IKHWQXJLQJ
RPKHWVHOHFWHUHQYDQUXLP3XE0HGKLWVRIHHQJH]DPHQOLMNUHWRXUWMHQDDUGH
ELEOLRWKHHNLQ.HXOHQYRRUZDWVWRɝJHYRRURRUORJVHDUWLNHOHQ:HKHEEHQYHOHXXUWMHV
VDPHQHLHUVWRNNHQ]LWWHQSUHSDUHUHQHQDFKWHUGHȵRZNDVWHQPLFURVFRRSKHEMHPH
YDQDIOHV««QDOOHVJHOHHUG'DQNGDDUYRRU
'U&&0%HHUHQGRQNEHVWHΖQDMLMJDIPLMQSURPRWLHWUDMHFWHHQYOLHJHQGHVWDUW7RHQLN
GHNDWQRJXLWGHERRPNHHNVWLPXOHHUGHMLMPHDORPDEVWUDFWVLQWHGLHQHQSUDDWMHVWH
JHYHQHQPHHQDDUKHWEXLWHQODQGWHJDDQYRRUVWDJHRIFRQJUHV=RNZDPKHWGDWZH
QDHHQPDDQGRIYLMIDOVDPHQLQ0LDPLYHUWRHIGHQHQLNRRNQRJHHQDDQWDOZHNHQELM
GH&U\REDQNLQ%RQQLQGHNHXNHQPRFKWNLMNHQΖNZLOMHHUJEHGDQNHQYRRUGHPRHLWH
GLHMHVWHHGVYRRUPHKHEWJHGDDQHQMHJURWHSHUVRRQOLMNHEHWURNNHQKHLGΖNKRRSGDW
LNQRJYHHOYDQMHPDJOHUHQ
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'U:/'01HOHQEHVWH:LOOLDQQHΖQGDQNZRRUGHQYDQDQGHUHQOHHVLNYDDNGDWMLMSDV
ODWHUDDQKHWSURPRWLHWHDPZHUGWRHJHYRHJG(QWMDGDWJLQJELMPLMQLHWDQGHUV0DDU
ZDWEHQMLMYDQRQVFKDWEDUHZDDUGHJHEOHNHQΖNKHEYHHOJHKDGDDQGHPHWKRGRORJLVFKH
NHQQLVHQUXLPHRQGHU]RHNVHUYDULQJGLHMLMLQKXLVKHEW(UJOHXNRPKLHUYDQWHPRJHQ
OHUHQHQHHQVWXNVWUXFWXXUPHHWHNULMJHQZDDULNYHUGHURSNDQERXZHQ-HZDVHUWH
DOOHQWLMGHPHWHHQOXLVWHUHQGRRURIJRHGDGYLHVRRNDOVKHWRYHUDQGHUHGLQJHQJLQJ
GDQRQ]HVWXGLHV'DQNYRRU MH LQSXWHQGHSRVLWLHYH ȆYLEHȇGLH MHVWHHGVZHHUZLVW WH
FUH­UHQ
&KULV 9HUKDDN 6X]DQQH.DDO /HRQ0DVVXJHU -RDQQD LQ ȇW+RXW -DQ+HQGULNV HQ DOOH
DQGHUHFRDXWHXUVGLHYDQXLWKXQHLJHQSURIHVVLHDDQGHYHUVFKLOOHQGHDUWLNHOHQKHEEHQ
ELMJHGUDJHQKHHOYHHOGDQNKLHUYRRU'DQNRRNDDQ:LOOHPLMQ*HHQVHHQ6LPRQH3RVWPD
GLH LQKXQYULMH WLMGHQ LQKHWNDGHUYDQHHQVWDJHKLHOSHQELMKHW YHU]DPHOHQYDQGH
EHQRGLJGHGDWD
%LMKHWVFKULMYHQYDQKHWV\VWHPDWLVFKUHYLHZKHELNYHHOJHKDGDDQ$OLFH7LOOHPD*HUU\
+HUPNHQVHQYHOHDQGHUHNUDFKWHQYDQGHPHGLVFKHELEOLRWKHHN$OLFHHQ*HUU\GDQN]LM
MXOOLHKXOSELMGHVHDUFKHQKHWZHJZLMVZRUGHQLQGHGLJLWDOHELEOLRWKHHNZHUHOGZLVWHQ
ZHDDUGLJZDWDUWLNHOHQRSWHVQRUUHQDOZDUHQ]HQRJ]RRXGRIYHUZHJ'DQNYRRUMXOOLH
HQWKRXVLDVPHHQMXOOLHELMGUDJHDDQGLWRPYDQJULMNHSURMHFW
3URI0RQWDJ-DQD/LHEHQWKURQDQGDOORWKHUVIURPWKH&U\REDQN%RQQZKRFROODERUDWHG
ZLWKXVDQGZKRKHOSHGPHGXULQJP\LQWHUQVKLSWKDQN\RXIRU\RXUHQWKXVLDVPDQG
\RXUH΍RUWV-DQDΖZRXOGHVSHFLDOO\OLNHWRWKDQN\RXIRU\RXUKHOSZLWKRXUODERUDWRU\
H[SHULPHQWV<RXKDYHVKRZQPH\RXULPSRUWDQWZRUNLQWKHȴHOGRIIHUWLOLW\SUHVHUYDWLRQ
EXWDOVRWKHEHDXWLIXOFLWLHVRI%RQQDQG&RORJQHΖKDGDZRQGHUIXOWLPHZLWK\RXDQG
ZLOOQRWIRUJHWWKLVH[SHULHQFH
0LMQ GDQN JDDW RRN XLW QDDU LHGHUHHQ GLH PH KHHIW JHKROSHQ HLHUVWRNZHHIVHO WH
YHUNULMJHQYRRUGHYHUVFKLOOHQGHVWXGLHV+HWPDWHULDDO YDQ UXQGHUHQZHUGYHUNUHJHQ
YLDKHW6ODFKWKXLV1LMPHJHQ%9$DQKHW YHUNULMJHQYDQKXPDDQZHHIVHOKHEEHQDOOH
J\QDHFRORRJRQFRORJHQ HQ PHHUGHUH $Ζ26 HQ RSHUDWLHDVVLVWHQWHQ HHQ EHODQJULMNH
ELMGUDJHJHOHYHUGΖNKHEMXOOLHJDVWYULMHRQWYDQJVWELMGHRSHUDWLHVHUJNXQQHQZDDUGHUHQ
HQNRPRYHUHHQSDDUMDDUWMHVJUDDJWHUXJ
0LFKDHODYDQ0RQWIRUW.UHX]HUGDQNYRRUGHKXOSELMKHWYHUWDOHQYDQGHGHFLVLRQUHJUHW
VFDOH
0HGHZHUNHUVYDQKHWΖQWHJUDDO.DQNHUFHQWUXP1HGHUODQGGDQNYRRUKHWYHUVWUHNNHQ
YDQGHGDWDDDQJDDQGHGHLQFLGHQWLHYDQNDQNHUELMPHLVMHVHQMRQJHYURXZHQLQRQ]H
UHJLR
'DQNZRRUG | 229
11
/HGHQYDQGHPDQXVFULSWFRPPLVVLH3URI'U:7$YDQGHU*UDDI3URI'U -%3ULQV
HQ3URI'U00'ROPDQVGDQNYRRUKHWNULWLVFKEHRRUGHOHQYDQKHWPDQXVFULSW$OOH
OHGHQYDQGH&RURQDZLO LNJUDDJEHGDQNHQYRRUKHWYHUYXOOHQYDQKXQURO WLMGHQVGH
SURPRWLHSOHFKWLJKHLG
*HGXUHQGHELMQDPLMQJHKHOHRQGHU]RHNVWUDMHFWKHE LNGHZHWHQVFKDSJHFRPELQHHUG
PHW HHQ NOLQLVFKH EDDQ ΖQ KHW -HURHQ %RVFK =LHNHQKXLV QDP LN DO QD HHQ NRUWH
SHULRGHDOV$1Ζ26DIVFKHLGRPKHWRQGHU]RHNPHHUUXLPWHWHJHYHQ9RRUKHWEHJULS
HQGHZHOJHPHHQGHVXFFHVZHQVHQGLH LNGHVWLMGV YDQ YHOHQRQWYLQJZLO LN JUDDJDOOH
J\QDHFRORJHQDUWVDVVLVWHQWHQHQYHUORVNXQGLJHQEHGDQNHQ'U+32RVWHUEDDQHQ'U
5-35LMQGHUVGDQNYRRUMXOOLHȵH[LELOLWHLWDGYLHVHQVWHXQ
+HWYRRUWSODQWLQJVJHQHHVNXQGHWHDPYDQKHW5DGERXGXPFJ\QDHFRORJHQ IHUWLOLWHLWV
DUWVHQ $1Ζ26 YHUSOHHJNXQGLJHQ YHUSOHHJNXQGLJ VSHFLDOLVWHQ GRNWHUVDVVLVWHQWHQ
HPEU\RORJHQDQDOLVWHQHQVHFUHWDUHVVHVHUJEHGDQNWYRRUGHOHXNHVIHHUJH]HOOLJKHLG
LQWHUHVVHHQVRPVRRNSUDNWLVFKHKXOSΖNKHEHHQRQW]HWWHQGȴMQHWLMGJHKDGHQPHHUJ
ZHONRPJHYRHOG1DHHQMDDURIYLHUYRHOWGHDIGHOLQJDDQDOVHHQWZHHGHWKXLV
$QJHOLTXHPLMQFRQJUHVPDDWMHHQȆVLVWHUȇEHGDQNWYRRUDOOHJH]HOOLJKHLGHQRQ]HOHXNH
JHVSUHNNHQ+HWZDVOHXNRPMHQDHHQRQWPRHWLQJRSGHFRNUXNLQ0DDVWULFKWLQKHW
1LMPHHJVHZHHUWHJHQWHNRPHQ6XFFHVPHWMRXZODDWVWHORRGMHV
/LHYHFROOHJDRQGHU]RHNHUVXLW ȆGHWXLQȇGDQNYRRUMXOOLHJH]HOOLJKHLGYRRUDOOHOXQFKHV
WDDUWPRPHQWMHV ERUUHOV ZDWHUVNLGDWHV FRQJUHVVHQ HQ OHXNH ZHHNHQGMHV +HW ZDV
VXSHURPMXOOLHDOVȆSHHUVȇWHOHUHQNHQQHQWRHQLNKDOYHUZHJHPLMQRQGHU]RHNVWUDMHFWZDW
PHHULQGHWXLQNZDP]LWWHQ2IKHWQXJLQJRPWLSV	WULFNVIUXVWUDWLHRIEOLMGVFKDSELM
SXEOLFDWLHZHNRQGHQYHHOPHWHONDDUGHOHQΖNJDGHJH]HOOLJKHLGPLVVHQΖNZHQVMXOOLH
KHHOYHHOVXFFHV:HNRPHQHONDDUYDVWVQHOZHHUWHJHQ
/LHYHYULHQGHQHQYULHQGLQQHQGDQNYRRUMXOOLHRSUHFKWHLQWHUHVVHLQPLMQRQGHU]RHNHQ
YRRUGHEURRGQRGLJHDȵHLGLQJRS]LMQWLMG'HHWHQWMHVERUUHOVWKHHWMHVWHOHIRRQWMHVHQ
DOOHPRPHQWHQVDPHQZDUHQJRHGRPHYHQRSDQGHUYHUKDDOWHNRPHQΖNEHQEOLMGDW
LNMXOOLHRPPHKHHQKHE
5HPNR 	 5LDQQH (VWKHU 	 6WLMQ RIWHZHO ȆGH HHWFOXEȇ GH DYRQGHQPHW MXOOLH ]LMQ RP
QDDUXLWWHNLMNHQ:DWLVKHWWRFKOHNNHURPVDPHQDDQKHWGLQHUSODDWVWHQHPHQHHQ
ZLMQWMHWHGULQNHQHQWHSUDWHQRYHUDPȴELHYRHUWXLJHQRI-XJHQGVWLOWHJHOWMHV2IZHQX
GH*ULHNHQVWHXQHQPHWKXQEHWDOLQJVSUREOHPHQRIGH6SDQMDDUGHQLQGHSDQJHKDNW
KHEEHQPHWYRHWEDOMXOOLHZHWHQDOWLMGZHOHHQNRRNWKHPD=RXHUQDGHSURPRWLHVZHHU
HHQVHHQZHHNHQGMHZHJLQ]LWWHQ"
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/LHYHSDUDQLPIHQ
/LHYH0DUORHVHHQEHWHURQGHU]RHNVPDDWMHHQOHXNHUH$1Ζ26HQIHUWLOLWHLWVDUWVFROOHJD
KDGLNPHQLHWNXQQHQZHQVHQΖNYLQGKHWVXSHUGDWMHRQGDQNVGDWMHYHUORIQRJQLHW
HHQVYRRUELMLVWLMGHQVPLMQYHUGHGLJLQJPHWHHQHQWKRXVLDVWUHDJHHUGHWRHQLNMHYURHJ
RIMLMPLMQSDUDQLPIZLOGH]LMQ2YHUQLHWDOWHODQJHWLMGLVKHWWRQHHOYRRUMRX(QGDDUQD
ZRUGHQZHQDWXXUOLMNVQHORSOHLGLQJVPDDWMHVΖNNLMNHUDOYDVWQDDUXLW
/LHYH]OHPZDWUHDJHHUGHMLMHQWKRXVLDVWYDQXLWKHWEXLWHQODQGWRHQLNMHYURHJRIMHPH
ZLOGHKHOSHQPHWPLMQRQGHU]RHN(QZDWZDVLNEOLMPHWMHVSLULWHQOHXNHSHUVRRQOLMNKHLG
WRHQ MH HU HHQPDDO ZDV :H ]LMQ HHQ KHFKW WHDP JHZRUGHQ HQ NXQQHQ VDPHQ GH
VFKRXGHUVHURQGHU]HWWHQLQVSDQQLQJZDFKWHQRSGHUHDFWLHYDQHHQMRXUQDOPDDURRN
KXLOHQYDQKHWODFKHQΖNYLQGKHWVXSHUGDWMHQRJHYHQEOLMIWRPYHUGHUWHERUGXUHQRS
HHQGHHOYDQKHWRQGHU]RHNGDWLQGLWSURHIVFKULIWVWDDW
0DUORHVHQ]OHPGDQNGDWMXOOLHQDDVWPHZLOOHQVWDDQRSVHSWHPEHU
/LHYH IDPLOLHHQVFKRRQIDPLOLH OLHYHPDPD	:LPSDSD	+LOO\6LOMDQ&KULV	7UHHV
0DULVND	5RQDOGHQ/H[GDQN MXOOLHZHOYRRU MXOOLH LQWHUHVVH LQZDDU LNDOOHPDDOPHH
EH]LJEHQJHZHHVW LQGH DIJHORSHQ MDUHQ+HW LV VXSHURP WHZHWHQGDW MXOOLH DFKWHU
PHVWDDQ0DULVNDGDQNYRRUMRXZKXOSLQGHHLQGIDVHYDQKHWWUDMHFW3DSDHQPDPD
GDQNYRRUGHVWDELHOHEDVLVKHWZDUPHQHVWKHWYHUWURXZHQHQDOOHNDQVHQGLHMXOOLHPH
KHEEHQJHJHYHQ
$OOHUOLHIVWH-LPZDWKHEEHQZLMKHWWRFKOHXNHQȴMQVDPHQ'HWHUUDVMHVGHGDJMHVDDQ
KHWVWUDQGRILQGHQDWXXUHQRQ]HSUDFKWLJHUHL]HQQDDU9LHWQDPHQΖMVODQGYRUPGHQ
HHQJRHGHRQGHUEUHNLQJYDQKHWWDDLHZHUN'DQNMHZHOYRRUMRXZQLHWDȵDWHQGHVWHXQ
HQGHJHVSUHNNHQZDDUPHHPLMQSURPRWLHGLSMHVZHHURYHU]LFKWHOLMNZHUGHQΖNKRXYDQ
MRXHQNLMNXLWQDDUGHUHVWYDQRQVOHYHQVDPHQ
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Curriculum Vitae
/RENH%DVWLQJVZHUGRS MXQL  DOV RXGVWH YDQ WZHH
NLQGHUHQ JHERUHQ WH %OHULFN HQ JURHLGH RS LQ KHW 1RRUG
%UDEDQWVH0LHUOR0HWHHQGXLGHOLMNHZHQVJHQHHVNXQGHWH
JDDQVWXGHUHQGRRUOLHS]LMKHWJ\PQDVLXPDDQKHW6WUDEUHFKW
&ROOHJHWH*HOGURSΖQNRQ]LMDDQVOXLWHQGDDQKHW9:2
VWDUWHQ PHW GH VWXGLH JHQHHVNXQGH DDQ GH 8QLYHUVLWHLW
YDQ0DDVWULFKW =LM YHUKXLVGHQDDU HHQ NDPHU DDQGH /DJH
%DUDNNHQHQZHUGDFWLHIELQQHQKHWEHVWXXUYDQ0867$1*+
)RXQGDWLRQ0DDVWULFKW8QLYHUVLW\6WXGHQWV7ZLQQLQJ$1RUWK
*KDQDLDQ +RVSLWDO $O LQ KHW WZHHGH VWXGLHMDDU ZHUG KDDU
LQWHUHVVH LQ KHW VSHFLDOLVPH 9HUORVNXQGH HQ *\QDHFRORJLH
JHZHNW (HQ NHX]HFRVFKDS LQ 3DUDPDULER 6XULQDPH ZDV
hierna de eerste echte NHQQLVPDNLQJPHW KHW YDN 7HUXJJHNHHUG LQ 1HGHUODQG ZHUG
/RENHOLGYDQGHVWDJHSODQQLQJVJURHSYRRUKHWFRVFKDS9HUORVNXQGHHQ*\QDHFRORJLH
ΖQ  EHKDDOGH ]LM KDDU GRFWRUDDOGLSORPD (cum laude), waarna de nog resterende 
UHJXOLHUHFRVFKDSSHQYDQKHWYLMIGHVWXGLHMDDUYROJGHQ9RRUGHLQYXOOLQJYDQKHW]HVGH
VWXGLHMDDUNRRV/RENHYRRUHHQJHFRPELQHHUGHNOLQLVFKHHQZHWHQVFKDSSHOLMNH ȆVHPL
DUWVVWDJHȇ9RRUWSODQWLQJVJHQHHVNXQGHLQKHW0DDVWULFKW8QLYHUVLWDLU0HGLVFK&HQWUXP
ΖQPHLVODDJGH]LMYHUYROJHQVYRRUKDDUDUWVH[DPHQ
9DQXLW0DDVWULFKW YHUKXLVGH /RENH QDDU (QVFKHGHZDDU ]LM KDDU HHUVWHZHUNHUYDULQJ
RSGHHGELMGHDIGHOLQJ9HUORVNXQGHHQ*\QDHFRORJLHLQKHW0HGLVFK6SHFWUXP7ZHQWH
2P QDDVW NOLQLVFK ZHUN RRN ZHWHQVFKDSSHOLMN RQGHU]RHN WH NXQQHQ GRHQ WURN ]LM LQ
QDDU ȆGH DFDGHPLHȇZDDU ]LM DOV IHUWLOLWHLWVDUWV DDQGH VODJ NRQ ΖQ GH]HSHULRGH
RQWVWRQGHQ GH HHUVWH LGHH­Q YRRU KHW RQGHU]RHN GDW ODWHU WRW GLW SURHIVFKULIW ]RX
OHLGHQ2QGHUEURNHQGRRUHHQ OHHU]DPHHQJH]HOOLJHSHULRGHDOV$1Ζ269HUORVNXQGH
HQ*\QDHFRORJLHLQKHW-HURHQ%RVFK=LHNHQKXLVLQȆV+HUWRJHQERVFKNHHUGH]LMLQ
DOVSURPRYHQGDHQIHUWLOLWHLWVDUWV WHUXJQDDUKHW5DGERXGXPF9DQDINZDPKHW
ZHWHQVFKDSSHOLMNRQGHU]RHNLQHHQVWURRPYHUVQHOOLQJWHUHFKWGRRUGHWRHNHQQLQJYDQ
HHQ-XQLRURQGHU]RHNHUVXEVLGLHGRRUKHW5DGERXGΖQVWLWXWHIRU+HDOWK6FLHQFHV5Ζ+6
+HWSURHIVFKULIWGDWQXYRRUXOLJWLVKLHUYDQKHWUHVXOWDDW
ΖQPLGGHOV ZHUNW /RENH DOV $1Ζ26 9HUORVNXQGH HQ *\QDHFRORJLH LQ KHW &DWKDULQD
=LHNHQKXLV LQ (LQGKRYHQ $DQVOXLWHQG ]DO ]LM SHU  MDQXDUL  VWDUWHQ PHW KDDU
VSHFLDOLVDWLH WRW J\QDHFRORRJ LQ KHW &DQLVLXV:LOKHOPLQD =LHNHQKXLV LQ 1LMPHJHQ
RSOHLGHU'U030/6QLMGHUV
/RENHLVJHWURXZGPHW-LP2΍HUPDQHQZRRQWLQ1LMPHJHQ

